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imm^] mmm 

im^mi] \^hmmm^ (thTF) izM-t^tfii^^^/vx-^^. itm 

mxitmmMc 

1, 4xi.t5iznm<D^mxitmmMo 

1 mizmmo^'s^mxitmmmo 
[^^«9] mmmi^immmiii. mi^m}^Fab, f cab' ) 2 *'^^< 

»Fv. X\tiyyV;v^3i^yF y (scFv) T*feS. 8 {Cga«CDi^RS 

[0 0 0 1] 

^?^mitMmmm/Lmv<m^mmbx\^^^^ma:>^mxitmmMizm^^. 

[0 0 0 2] 
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MmizyLmLt^mmthx^c^, Mmmm^i^a^mithm^fimmm^ (tf) 

[0 0 0 3] 

:/j^TF ^^mLf^vmrnmrntf^T f ^^mt^z.iixikmmm^i^^/Lm^^x 
p^izm^sk^^^^T^. =8!oT, ik^m^^^m^^t^sbizitmm^^n^ 

[0 0 0 4] 

imBtim^ L J: e> ^ f -5 ^^] 
^ ^^oT*#§0^ii, itmimm^m^mmLx^^:s>mm(Dmm^'?mxitmmm^ 

[0 0 0 5] 

v^^x^mMit. miLhTFmi^^^^xm^, itmmmn.mv<mi)mmLx 

[0 0 0 6] 

±m<Dm\:i h TFtfcmt^V ^ u -^;i/St#:=fo L<lt=EJ'^u -^jiUi^Xit 
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^ilLTli, m:^it^XM.i^mizm.m-t^/'^-p3yh-h, i-b, RXJ^i- 
h Ztimif^n^. mi^mM<^t.LXlt. Fab, F (ab' ) 2, Fvtj^i£(D 

s c F V }im-t^) *^#if e>tis, 

[0 0 0 7] 

(sFMC) hD>fcf>-T>^ hn>fcf>III (TA 

[0 0 0 8] 

[0 0 0 9] 

1 . hTFM^ 

[0 0 10] 
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[0 0 1 1 ] 

2. m^m^^^^^'v F-v 

[0 0 12] 

^-f, in:#:IK^i©^#mMil LT^M^tl-SH hT F S:. J.H.Morrissey P,, 
Cell, Vol.50, p.129-135 (1987)lCgg^$tlfefc: F T FJg^^/T^ >^^jK^!f$: 

F 2 IcfB^f S :&?S{c J: y t: F S^M^ if® T F •g•;t^%#J|g|•*^ e> ttffi, 

[0013] 

r^tc, r©5|t|gn hTFiJt>A^M$:^^^mMi:LTMVNS. fesv^^i, HF 
T F C -5f5«M® KMMMillc b fe«r^tt T F 5: J: 

mm^izmm-r^mmmii(Dm^^^mmbxmiH-t^Mm^t,L<. —mmz 
iti-f^mmom^. m^it. -^^x. ^yh. aa;^^?-, &^\,^^t^•*)■^, 
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[0 0 14] 

*jnt>ti^o :R<*:6«JlCli, mf^UM^PB S (Phosphate-Buffered Saline ) ^ 

m^ityu^y h^^TVsrAy h^MAm^l^. m%mmiz4-2i 

■So 

[0 0 15] 

MVN^o i®^xn- y'MISli, ^^(Dm.'iOmS^W. m^lt. PS (P3x63Ag8.6 
53) (Kearney, J.F. et al., J. Immunol. (1979) 123, 1548-1550), P3x63Ag8U.l 

(Yelton, D.E. et al., Current Topi s in Microbiology and Immunology (19 
78) 81, 1-7), NS-1 (Kohler.G. andMilstein, C.Eur .J. Immunol . (1976) 6, 5 
11-519), MPC-11 (Margulies.D.H. et al.. Cell (1976) 8, 405-415), SP2/0 ( 
Shulman, M, et al.. Nature (1978) 276, 269-270), FO (de St.Groth, S.F. a 
nd Scheidegger, D.J. , J. Immunol .Methods (1980) 35, 1-21), S194 (Trowbrid 
ge, I. S.J. Exp. Med. (1978) 148, 313-323), R210 (Galfre, G. et al.. Nature 

(1979) 277, 131-133) ^^WMtC^M $ tl-So 

[0 0 16] 

:^it, K)\/7.7'^yh(D:^Wi (Kohler.G. and Milstein, C. , Methods Enzymol. 

(1981) 73, 3-46) mzm^X'^lO ^hff^X'^ 
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(PEG) . ±y^^^^^ jvy^ (HVJ) JSicmMJcj; USfe-a-^ 

[0 0 17] 

R PM I 1 6 4 0^«?K, MEM^*?g, ^(Z)ft&, :i©S®$IBfla^«tCMV> ^jtl 

-5am®^«?R7^^^Mnri8T'^y, $e>ic, ^m!;%itm (fcs) ^©ifemffits 

[0 0 18] 

^g-^b, ^ib3 7t:gMicADmbfcPEG^?g (M;t«¥t^re*^*i 0 0 0 - 6 
0 0 0@S) $:7iS3 0- 6 0% (w/v) (©tg^T'^iDL, U^-t ^ Z. HiZJ;: 

[0 0 19] 

F-v^^<DMia jb^^j^-r<5(oic+^;^^r^ (its, mB^mm 

[0 0 2 0] 

M<35b: hm#i$:#S^i:t)T'^e. 1 - 5 9 8 7 8 „ S 
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ffiSI<^^##WO 94/25585 ^45t#> WO 93/12227 -^^^^ 
WO 9 2/0 3 9 1 8#<^^, WO 9 4 / 0 2 6 0 2 „ 
[0 0 2 1] 

-r:/U F-v?:z:ti^3i-^1S*^fe^i«^l&«^{ciS;#bTit5ilSi3:, ^©K^iKiib 
[0 0 2 2] 

Tli, ATR-2, 3, 4, 5, 7 S.t>* 8 iilS^-t-S 6 ^ 7 O ~:^;i/Jn;#: 

$:^iTfe'J, \^'tt\.^:^mm\Zla\^xmm-t^Z.ilf)'^X^^f)\ ATR-5:«)^4t 

[0 0 2 3] 

3. mmpLmma^ 

;i^^S:Mv^TM^$i^feM^^I;iM<7)%®S:Mv^Sz:i:*^T'#<5 Vand 

amme, A.M. et al., Eur. J.Biochem. (1990) 192, 767-775, #M) o 
[0 0 2 4] 

<^>«r^ (V) Mi|Sc5:i3- F-r-SmRN A?:#i|-r<5o mRN ACD#illi, ^^(^ 
mX\t. ^r — VymM^b'm (Chirgwin, J.M. et al., Biochemistry (1 
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979) 18, 5294-5299) . AGPC^ (Chomczynski , P. and Sacchi , N. , Anal.B 
iochem. (1987) 162, 156-159)^lC J: U o R N A S:MS^ mRNA Purific 
ation Kit (Pharmaciaig) ^^m^ hX ^m(DmRN A^mW-t ^ fe, Quic 
kPrep mRNA Purification Kit (Pharmacia$g) S:M V^-S :i IC j: t) m R N A ^rff 

[0 0 2 5] 

c D N AcJD'o'J^^li, AMV Reverse Transcriptase First-strand cDNA Synthesis 

Kit (^^t^jim^tm) ^^m^^xno. cdn Aay^^^sjaz^mm^n 

tfiZlt. 5' -Ampli FINDER RACE Kit (ClontechSg) ^ J: t)^ P C R V^fe 5 ' 
-RACERS (Frohman, M.A. et al., Proc. Natl .Acad. Sci . USA (1988) 85, 8 
998-9002, Belyavsky, A. et al.. Nucleic Acids Res. (1989) 17, 2919-2932) 

[0 0 2 6] 

m^tir=.pcRmmti-'^Bmtt^DNA}^}^^mmh. ^-DNAum 
-^mni^xmm(Dmm^^^ ^-^mm-t^o ^vx. ^mt^^DN a(d^ 

[0 0 2 7] 
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f^^mmtiMM^^^iiX^J:^^ (WO 9 4/1 1 5 2 3 o 
[0 0 2 8] 

it^tdisbiZ. m:K^;V=^y^h'^y^i^3i=-^y^^eiflzmmLX%J:\^^ (Ebert, 
K.M. et al., Bio/Technology (1994) 12, 699-702)„ 

[0 0 2 9] 
4. ^^m^ 

m^t (Humanized) ^^Sr^M^e^-So tl SE^©^ 
[0 0 3 0] 

t hM-fbm^li, (reshaped) H hJn:^i:%f9?$tl> 

H NJe^^^UifLI*^. y"i7XM^®;m^i'f4^^Ml|5c (CDR ; complement 

arity determining region) hmi^<Dmm^W:^mm^^mLr:L^<DX& 

. '^<D-'mmrjtm^^mwk^^m%^^tix\i^:s> mi^ii^m-mm'^m^-^EP 

1 2 5 0 2 3 WO 96/02576 ^i^t^g^M) » 
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^^filJtC^j:, ^^7.m^(DCDRt.}^hiiLi^(Dy (framewor 
k region; FR) H ^W^^ Z> iZmtfhfcDN AM^^. CDR^t/FRM 

^ F^^^-rv-ii LTmVNTPCR^lCj: y^^i-S (WO 9 8/1 

3 3 8 8^^Ami^mm(D:^m^0m) » 

[0 0 3 1] 

^ItS-^ l/-A'7-^fIigcC3DT^ 7^^«glL/Tt)<J:VN (Sato, K. et al.. Can 
cer Res. (1993) 53, 851-856) „ 

liH^T'li, Crl, Cr2, Cr3, Cy4^. L^T'liC/c, C ;i $:^M"r 
[0 0 3 2] 

^VNTli, fchM-ft:*^ (H^) (VMJ^) HLX. miRXJ^m2iz^ 

■tr^>^mmn^m-t^^^~i^mya, b, c, d, e, f, g, h, i, j, 
b 1, d 1, b 3&t)?d 3 ^m^^tco 
[0 0 3 3] 



ffiliE#2 0 0 0-3 0 



#^ 11-282120 



C^l] 



m 



15. 



•It 

© 
> 





LO C3 




^* <y 




CO . 
























CO 




CD £12 




lo cj? 




- II » ^J- 








bJL« 












\S-J ^7 




03 C? 




oo 












1X3 J 


oo 




QfiS 


CO ^3' 




CM C2 




pu 




1 








oo bitf 1 














PS 




C3 


CO >^ 1 


CJ> 


CM 1 




* 1 




CO ^> ac i 




o> • 1 




oo 1 




Dl« 1 




CD 1 




LO CO 1 




1 




CO fee: 1 




CM CJ> 1 




^ CO 1 




CM <=> « I 




CT) ^ t 




oo r 




CO 1 


Qtf 


CO ^ 1 




LO C3 1 




^ Ou 1 




CO OA t 




CM -< I 












o:> 1 




oo CD 1 




CO 1 




CO i 




i-O —3 f 




J 1 




CO or 1 




CM >• 1 




^ or 1 



•< 
o::: ocd otf 



CO ^ -O <^ OO-C ^ 

OCOLOCO'^LOCMC-^-CJit^COCM'^'^ 
COCOOOCM-«=}*'<^*CMCMCO^'^^-«*'«:J« 
^0500C— OOOOCOOOCM'-Ht-.C— OOOO 

05'*:rc::>CMc;>'^oocDLOcO'^^c:>o> 
cocococoooc:>t^cMcr50<o<ooooo 



[0 0 3 4] 



1 1 ffiiiE4t 2000-30671 12 



11 — 282120 



CO 



m 



Q 



m 
> 





CO CO 1 


i 1 1 




CSI CO » 


1 1 1 




^ >• r 


J 1 1 




^ O ^ 1 


1 1 1 




^ 05 I 


1 1 i 




OO ^ 1 


1 1 1 




C- 6- 1 


1 1 1 




CO C9 1 


1 1 I 




locy 1 


\ 1 t 




5^ ' 


1 1 1 




CO 3s 1 


1 1 1 




r 1 1 




t-H Q 1 


1 1 t 


CO 


O O 5S I 


1 1 1 


Oei 


^ 03 » 


i 1 1 




OO >^ J 


1 1 1 




t— CJ 1 


\ 1 1 




CO CO 1 


i r 1 


LOO 1 


1 1 1 




<^ ad 1 


1 i 1 




CO -< 1 


1 1 1 




CM CJ> 1 


1 1 1 




^ >- 1 






a:> o >- 1 


1 1 1 




05 — 


1 » 1 




OO •< 1 


1 1 1 




CO E— 






CO 1 


i 1 1 






-< 1 1 




Z CO 


CO CO 




CO 


1 Osi OeS 




CJ> ^ J 


>• 1 1 




PQ CO 1 


1 1 I 


CO 


•< CO 1 


1 1 S 




OO ^ 


— 3 ^ ^ 




^ cca 1 


Qtf 1 1 




OO CD J 2S 


i S S 




CT> 1 


CO 1 1 




OO -< J 


Cjl^ 1 1 




^ E- 


org— 1 




co CO 


:z: 1 ixi 




LO *C E— 


fee: E— E-^ 




CO i 


1 1 1 




CO ^ I 


t sxa cia 




CM d 


(=3 C3 o 




,—1 -a: 1 


>- \ » 




C5 e-* ) 


^ 1 J 




a:) J — 






OO £*3 e— 


^ 6— CO 










CO r 


1 1 1 



1 I 



I I 
I I 
I I 
I t 
I I 
I I 



f 



I 



1 



I 
I 
I 

I 

I • 
I 



I 



I 

\ CO 



^ e— 6— 6— I 

I 1 I I I I I 
I CO I I I 

CO CO CO CO CO CO 

I I I I i I r 
I I i I t I I 

Cki I &-H I pei I I I 

I I I I I I 

I I i Cx« I I I I I 

I ! I >• I I I ,1 ' 

E— • CO CO E— I I 6— 

11(1111 
E-H Cx9 ^ I I r Ce3 



I 



z: 
I 



I 
I 

CO 

o< 

I 
1 
I 

I 



i I 1 I 

I CO I I 
I S ^ Cx- 



I 



Cx3 

1 



1)11 



I CO CO 



OCOLOCO"^LOCMt— Oit^COCSJ'^^ 
COCOOOCO'^'^CMCMCO^'^^^'^ 

^a50oc*-oococooocsi^c*-cr— oooo 

05-^CDCN3C^^OOCOLr3CO^^<=>0 
CO CO CO CO OO O t-^ CM ^ O O OO OO 

^csaSSe^^coe<3;=3^a«cue<3e-Q 



[0 0 3 5] 

A-VBya, b, c, b 1 :a.tJf b 2 S:MV^fco 
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^ 3 

FRl CDRl FR2 CDR2 



1 2 3 4 5 

12345678901234567890123 45678901234 567890123456789 0123456 
Z37332(a) DIQMTQSPSSLSASVGDRVTITC KASQDIKSFLS WYQQKPGKAPKLLIY YATSLAD 
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P01607(c) 

S65921(bl) F S~T 

X93625(b2) E S 



FR3 CDR3 FR4 

6 7 8 9 10 

78901234567890123456789012345678 901234567 8901234567 
Z37332(a) GVPSRFSGSGSGTDFTLTISSLQPEDFATYYC LQHGESPYT FGGGTKVEIK 

S68699(b) Y 

POl 607(c) Y 1 

0 S65921(bl) Y 

X93625(b2) Y 



[0 0 3 7] 

i:^3y} t UT^^f s^-a- Tb-bj, ri-bj, ^tJf r i - b 2 j *^#{c 
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[0 0 3 8] 

Fab, F(ab')2»Fv, ^ fettH^^L < L^© F v U >?57 

-T3l^$-&feS/>^^*;i/^x-f >F V (scFv) 7b^#tf^tie = 
[0 0 3 9] 

/^^^-{c^AL^c^, m^^j^m^mmx^^m^'^^ m^it. co, m.s. et ai 

., J. Immunol. (1994) 152, 2968-2976, Better, M. & Horwitz, A. H. Methods i 
n Enzymology (1989) 178, 476-496, Plueckthun, A. & Skerra, A. Methods in 
Enzymology (1989) 178, 497-515, Lamoyi, E. , Methods in Enzymology (1986) 

121, 652-663, Rousseaux, J. et al,, Methods in Enzymology (1986) 121, 6 
63-669, Bird, R.E. et al., TIBTECH (1991) 9, 132-137#M) . 

[0 0 4 0] 

o s c F vjcfevNT, HmymmnLmymmit. u>?!7~. mt.L<it^ 

y''^ KU >*-$::frLT5^M$4x-5 (Huston, J.S. et al., Proc. Natl .Acad. Sc 
i. U.S.A. (1988) 85, 5879-5883) , s c F v iCJSltS H^Vfii^fe<k tJ^L^V 

ymm^m'^-t^^':f^}^vyij''t.Lx\t. m^itr^ jmi 2-1 9J^»*^ 

[0 04 1] 

s c F Kf sDNAtt, mmtfLi^<^Hmtr:^itHmym^^^- Ft- 
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-5c 
[0 0 4 2] 

t.r=.. -Ss c F V 5:13- K-t -SDN A;5)'^'f^^$tl-2>il, ^tl b S:-^^i--5l6 
[0 0 4 3] 

tfiii^<Dmm<i^iiLx. ^L^uyyvn-jv (peg) ^<o=^m^^t^^ 

[0 0 4 4] 

i^iMB^. ^<D3' mrmiziiiv Aiy^r^jv^mmmzm^-^'&x^m^'&^z 

^' /'l^^ffj^ T^n ^ — ^ — (human cytomegalovirus immediate ea 
rly promoter/enhancer) &#tf d i: -S, 
[0 0 4 5] 

tfa. ^0miz:$immxmm^n^m^nmizmmx^^^a=E--$t-y3Ly 
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7y0^)vy^4:0 (SV4 0) ^©t^^f ;i/;^:/n^-^-/3:>A>-b--, fes 
v^^it hxn^^f-S/H^^r^' ^- 1 a (HEFia) ;5;if(DiiifLiSMa5f5 
(D □ ^ - ^ - / X > A > -9- - ^ :;()^ # tf e> ti <5 , 

SV4 0^n^-^-/x>/\>+>--S:^ffl^'5^-^liMulliganP>CD:&^ (Na 
ture (1979) 277, 108-114) lC<fc*;, H E F 1 a ^ - ^ -/x > 

■!?--S:^ffl"t"'g>#'H'liMizushima ^(D:^^ (Nucleic Acids Res. (1990) 18, 53 

22) (ciu. ^Miiz'AB^nm^noztiai^x^^^o 

[0 0 4 6] 

^^T'^-So yn^-^-i: UTli, 1 a c z T/n^-^f-, araB:;^n 

^-^-^mif^^t.fj'^X'^^. 1 a c z ^n^-^-$:^fflt--5^-^liWardP> 
(Nature (1989) 341, 544-546; FASEB J. (1992) 6, 2422-2427) iZ^^J 
, feSVAtta r a B^n^-^-Sr^fflf S^-^liBetterejCD^g-^ (Science (1 
988) 240, 1041-1043) J: »J|§3^t-Sr il3«>^T-^ So 
[0 0 4 7] 

pel Bi/if^JVm^i (Lei, S.P. et al J.Bacteriol. (1987) 169, 437 
9-4383) ^mm-tnit^\tK ^VX. '^U^^XAtC^^StlltJa^iSr^itUfc 

Wi. mi^(Dm^^^mmizm^w.Lx (refold) mm-r^n 

^mUmilLXit. SV4 0. JV:^. 7^ J )\^7.. ^i/J^ 

y^u--^^ )\^7. (BPV) ^cDS3(5co%(Z)^MVA-5r iii^^T'^, $e>ic. 

y ^'U ni/ F h^>;^:7x^--e (aph) it-fe^^, 5^ ^ (tk) 

gpt) ^e^, S^'li Knig^iiTC^m (dhf r) 3t^^^S:-^tfrii:^)^T'^ 

So 

[0 04 8] 
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ttft.L<it. ^nmxmm-^ti^mmt. m%mms^. m^itcno, cos 

, ^Jin-T, BHK,-Vero, H e L a Mtf^T'lgii^ tl<5o 
[0 0 4 9] 

^ Mx.}^, ^^mtLX. DMEM, MEM, RPMI 1 6 4 0, IMDM^r^glM 

■t^z.tti^x^. ^B!^ikm (Fcs) ^<Dskmmm^mm^^:iii%x^^o 

[0 0 5 0] 

nm-t^^tii^x^^o ^mmxmm-^n^tfLi^cDi^m. mmitry-<=-y=-^- 

ilhX. Hyper D, POROS, Sepharose F.F. (Pharmacia Sg) ^;?)<#tf ^ tl<So ^ 

itSZliltC^y, m#:S:i>Jll, nm't^Z}ltfiX^?> (Antibodies:A Laborator 
y Manual. Ed Harlow and David Lane, Cold Spring Harbor Laboratory, 1988) 

o 

[0 0 5 1] 

:^mM(Dikmmm%m'^mt)'^wmLx\^^^^m(D^mxitmm(7)m^(oumt 
«^cl3^$nTv^s, 't<Dwm:^m(DM.i^m^:$i^mmmizmmm 1 nvxmm 
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[0 0 5 2] 

JiiaCDt hM^bfitH hTFm^A-e;3> ri-b2j S:fl§V^fe^mS: 

IIMM2&t>*l21 1 1 1 3 tc^fo z:(D||l^^cfev^T^i, MMM 1 iz^irW}^"^ 
(^ffi^5~6ilfS) lBg/kg(Dt: hM^btati bTF|n:#^A-e^a> r i - b 2 

[0 0 5 3] 

(sFMC) ;s.ufhn>if>-T>^ hn^bf^iii ^-^^fc (tat) 

[0 0 5 4] 

9. n^:^miG^x:^mM 
m^n^Mit. -laico^^iaikgfefev 0. o o iiig*>e) i o o o«ig(Z)«gffl 

Vmitn^o &-5V\ti, 0. 0 1~10 0mg/kg, ntL<\tO. l-'lOmg/ 

•t s :i ti ® ic tIRB s ti -5 % (D -e ^ V ^. 

[0 0 5 5] 

XMM'it^^^t.if''^^ (Remington's Pharmaceutical Science, latest editi 
on, Mark Publishing Company, Easton, ^H) , ^^ft^tCff^S tlSfi^-^^ 
, ^ {C "e o T % J: V ^ o 
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#^ 11-282120 



CO 0 5 6] 

jv. :7.7^rvym. iihikWrjizf^y (hsa) . v>~h~;i/, y;nfh- 

[0 0 5 7] 

0, Tween2 0, -e^^^, fc: hJfil^tr;!/:/^ >^&iO;t}fe%<Z)&^M-^-5 

[0 0 5 8] 
[I^SfeM] 

n K-r-sjt^^^ ( gg^j## ; 1 0 3 ) ^m^^mmmmm^^ 

^-PCOS 1 fC^iAL/fe'^^'^- (hTF-pCOSl) S:tf^P^P r u I 

-VmitL. it:^ {CbTt^© 5: ti h#MJttlfflSS^KP MM 2 (PERM P-14 

17 0) ICXl/^jr hn3}<l/-i/a>lCi: y#ALfeo 
[0 0 5 9] 

pCOSl{d;HEF-PMh-grl (WO 9 2 / 1 9 7 5 9 
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Pj. E c o R 1 ^J;t>*S ma UmtiC J: U^^^il'ST-^rifll^U, EcoRl-N 
otI-BamHl Adaptor (^?e5g) ^mn^^^iUZ^ijmmVtc 
o m^mmW^. 2mg/mL(DG4 l S^r-^^t-tSRPMI l 64 O (2 0%FC 
S h I L-6 : 4 ng/ml-^^) mMiZ^mV. ftmbT^feHHSaJCo V>T 
, Jnit hMJ^ia^-i5L^ (American Diagnostica) $:MV^T 

J:»J> H hM«§S0^^^^5:#AbfelHJiS*5fcKPMM2/TF 2 2 6 
[0 0 6 0] 

ttflBH h|fi^H^5t^^^#A-t^iy(^)^^ (KPMM2/P a r e n t ) 
lJf^'fe^S:i#Abfet5^KPMM2/T F 2 2 6 4ng/mL®l:l h I L- 6 RXJ^ 
2 0%'^e/Ji&i^j4l?f S:-^tfRPMI - 1 6 4 0 lCfeV>T^#L/fco :io VXmM 
$-&feKPMM2/TF 2 2 6 M>S:t>'i^^K PMM 2 / p are ntMm^M 
^(DSCl D-^^^ (A#^ : UT, il. ViiM, i^M^^m 2 2 g) (D 

mm3<D^riz i x i o"^ M^ffib, ^^e?jic, m^^m> ikwm^(D\i hmmm 

s FMC) mm. Jkt^huyi^y-ry^l^nyifyiu n^i^ (tat) mm 

[0 0 6 1] 

M-e^-^^^ A $ T V ^ ^ V NiHJiS & # W L ;t vt7 ^ V > T »^ < ±# L/ ^ 3?)^ o 
„ *7^, BI7^tO^EI8lC5^i-M»;, t: bM*IK0d^5i^^-*'^#ASti;felWfla^^« 

[0 0 6 2] 



mil# 2000-3067112 




11—282120 



(sFMC) Rx:^huy\fy-ry^huy\fyiu ^^i^ (tat) osk^m 

h mmm^M^^iimA $ tir vn ^ vNjmig =s:i^tt l ^ v C7 x jc ^ t i*. mm(D 

[0 0 6 3] 

mmmiizmm<D^7'juz^n:s>\ihM^tm\^hTFmi^j^-V3y ri -b 

2j ©^HSr^lif-Ufe. KPMM2/T F 2 2 6 S: S C I DT'?;^. iU^i^ X^T 
5H^J:y lmg/kg®hATR- 5 liiP^lCl lHl#Ml^^#b;t„ ^(D^f^M. 

hM-fbmn hTFm^A-e;3> ri-b2j ^-^os H^iciijfii/h^KISciiM 

mmmmPA±iz t xmm l, ?>iii^$:iiT u s mp^ a * x<Dm. 

[0 0 6 4] 

lcjfiiM'4i(^or?§'l4>'W ::^U v-^-^^: (sFMC) J:tJf h D >tf > 

-ry^huy\:fyui w.-^i^ (tat) aM^rMf^bT^iir 5, ^#;ig^{cj: 

^n'^(D±M-itm^nx\*^rc cmi 2^^t^mi s) o zLnh(Dmmti^^> 
\^hmimi^hTFtfii^A-V3y ri-b2j itmmyum^mijmmmwimt 
-5>^f=;ncfevAT, mim<Dn^xmm^m^^^LxiE'^\y^;nzmnt^i^ 
m^mLx^^tco 

[0 0 6 5] 

Bf^MthTF (shTF) a&.r<D^Z)Ki^mLr:L. 
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i/ym^ik^^. DHFR^&>g^S:-g•t^) ClfAL, C H 0«|llSS{C#Abfc« t: 
h T FCD c DN ASe^IJttJames H. MorrisseyPj CD#^ (Cell(1987) 50, 129-135 

0 i^t>*i 0 2{c^bfeo G4 1 sjcck y^Miz i^^e/3>L/> ^mmm^Mtk 

[0 0 6 6] 

:^<Dmm^MMmmmCHO- S- SFMU (GI BCO) T-^^L, s 
FS:-^t/^«±m$:#7^o I1I^*(D4 OmMhUxJfc&^^«?^ (pHS. 5) T' 
2 2 0 mM h y XJ^^^ffiM ( P H 8 . 5 ) 'V^Wit h fc Q-Sepha 

rose Fast Flow:^^A (1 0 OmL, Pharmacia Biotech) {C^;(HIL> 0. IM 
N a C 1 ^^timmmmvm^^. NaCKDmm^O. SMilU, shTF$: 
?!j^A7b^^^mb^o s hTFlf:$>lCJ^t^M2. 5 M t tjt ^ O izm,m 

T^^E-^/ASrSn;^, M^C^^f^(1 0, 0 0 0 r p m, 2 0^) IC J: 
jSS:?tMS-&fc= _t^tS:Butyl TOYOPEARL (3 OmL, TOSOH) iC^iDb, 
2. 5M®eS^r>^-'>i=s^-^t? 5 0 mM h U ;^f^^M»?K (P H 6. 8)1? 

[0 0 6 7] 

5 0mMhU>^J^^M«m (P H6. 8 ) ^ti. ?gS^T>^-':7 A^ilg^ 2 . 5 
Mji^^ 0Mt"ett^6^JCTtf> s hTF ?:^ffi$i±;to s h T F $:-^t^lf - 
:9'&Centri-Prep 10 (T ^ n >) T'J^J^ b T^o 1 5 0 mM N a C 1 ^^ti 2 
OmUhVy^^m^mm (VH7 . O) X-^m^thtcTSKge l G3 0 0 0 
SWG;?j^A(2 1. 5X 6 0 0inm, T O S O H) lC^i^?^S:^*PL/, shT 

mmh. -^mm\^hTF cshtf) ^t^o nn<7)m.ytm2 8 o nm(D=e;vm. 

^^m^ £ = 4 0, 1 3 0, ^^m^4: 3,2 1 0 i:LT, 
[0 0 6 8] 
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1. t hTFoymm 

}lhS^Mf3^ib(DTF<Dmmit. I t oio(D:^m (Ito.T.f) J.Biochem. 114, 6 
91-696, 1993) IC^pCT^foT^o f^fct), t: hfl&^gS: 1 0 mMJS^b'O-lf ^ 

(TBS, PH7. 5) rpX^^^^iP^-^X^. tJuSSL^^T-^hyvm^L. 
femifi&5(cS:2% Triton X- 1 0 0 ^^ti±U^mWHZmmLrT F 

[0 0 6 9] 

z:C0±?f3b^?) Concanavalin A-Sepharose 4B:^J^ A (Pharmacia) fej;t)^iaTF 
S e p h a r o s e 4 B ^ A (Pharmacia) S:MVNTT7>r 
-7^>f-^^•7h^^>'^'-S:tfV^, )|t5gT F S:#7^. Zltl&K^dl3Sm(PM-10 
, Amicon) "e^gJiiL/, LT 4 ■'C-e##bfeo 

*fSg®act»©T F-^ili, Wm(DmTF=^J^U-i-JVUi^ (American Diagn 
ostica) i:;J<y n—:^;i/M<*: (American Diagnostica) S a n d w 

ich E L I S A*^, Jffi^^MTFSr^miCbTSMbfeo 

^^«$g@ta<7)|tStt, 4-2 0%igM'^@H3}<UT^U;br^ K>!f;l'^fflV^T 

SDS-PAGE L.fe%)(^)S:m^fe-r<5:ii:T'?fi|gb;£:o 

[0 0 7 0] 

2. :fe3SilA>r^U F-"7®f^$S 

WigHhTF (;it?j7 0 g/ml) F r e u n d®^^r^:;^':3./^> h 

(D i f c o) tm^L. ILfbLT^^, 5Mi$<DB a 1 b / c ^ll'ffi V^? (H 
2|s:^^-;i/XU/-«-) <Z)]KSP>gTtc, T F LT 1 0 ^ g/>7^7;^ i: 
^■^^htco mm^^<D 12,1 8:S:tJ^2 5 UmzitF r e u n dCD^^^Tt;^'^ 

A> h ii^g-a-LfcT F 5 fi &/^^7.iit^^j^o\z^y\zm.m^m\^. mm^ 

LT 3 2 H step B ST*#fib^TF^?K5: 5 n & /^^ 7.'^m.^&]H^^l> 
[0 0 7 1] 
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'i;>?.^xn-v||HBa*P 3 U i t.^V:n^ i/y^'V a-;vm^^^^xm^-^-^f=- 
o m^mm^ l 0%'^7i/fi&^IfilmS:-^t^RPMI - l e 4 (iJ^TRPMI 
-;^:%i:-r'g>) (Lifetech oriental) ICSI^SL, 9 6 >^ h JCl 150) Vt?;^ 
lCo§4 0 OTt^aLAco ife^^, 1. 2, 3, 5HStC;©^(^^*5:HAT ( 
:^B:2|s:$S^) ^ J:t>*condiBied HI (Boehr inger Mannheim GmbH) ^^tiRPMl - 

[0 0 7 2] 

mn^mt. 9 6 5F^:yi/- h 2*$:ic-5^:fey^»; 0. 8M<©0flss:»abfco «i 

m-r^tfL^^em iATR- 2, 3, 4, 5, l^V^S) Sr^^t- S/n-T f- 
[0 0 7 3] 

#f5iL;tA-f F-V®JK;!K®#S§ti^^lCt«loT^f ofeo "T^tDt), in v 
itroTij!|f[f^bfc/N-r:/U K-Vl 0^ MS:, 2 HIKI^rtlca 

#LT^V^AcB a 1 b / c ^||tt-T't7;?.(D]^]igp*3lC#*tLfeo #«^1~2MB 

myi^i^^^<^tfli^(Dmmit. Protein A^Sj^A (H^:«/-ri/) ^mMhtc ConSe 

pLC100S/:;^7^/^(Millipore) $:MV>T^fofeo 
[0 0 7 4] 
4. Cell -E LISA 
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TF^mn^-t^ztX'^^tix\>^^\i hBmw^mMms^mj s 2 (Fair d.s. 

^, J.Biol.Chem. , 262, 11692-11698, 1987) A T C C i: ^ b, RPMI 

-i^m^. 3 5%co2> 1 0 o%mm(D^^xmi^- m^Lf^. 

Cell-ELISAM^l^-Sti. 9 6nzf]y- h J 8 2 MS: 1 0^ M 

m (PBS) V2mm^L. 4%/>?^:jN;i/AT;i/T'H K^M (PFA) ^M^X 

^'ii^rx 1 o^mm't^:itxm^it^^zinz^^xj^mi^r:io pfa^^^ 

L, PBST*gfc?#^. 1 %B S AfeJ:t;fO. 0 2 %r i^Mb:M- U "t? A ^r-g-tf T r 
i s^^?K (BlockingM«?«) $:*;^T, dSM^* T? 4 X: T'## L ?t„ 
[0 0 7 5] 

C e 1 1 -E L I S Ali^JiT® J:e){C^Tofe„ fJ&t)-^, ±13® J: -5 Cf^iSL 

'^mm±m^M^XmUXl. Smm^l^-^'&tco O. 05% Tween20 

G (H+L) (Zymed) 1 1 mg/ml® p h D :7 a:- 

3tlg&M^i-«>3:^T'. J 8 2MflSlC|g-^Lfe^TFJlL#:SS:^*Lfec 
[0 0 7 6] 

5. yT^^'-xa^m^mmtLr:LTFtpmfs^m&^ 

5 0/1 l<7)5mMCaC Ig feJctJ^O. 1 % "i? 2/lfil?f y;i/^^ > Sr-^tf h U 
(TB S : pH7. 6) {CI 0 ;t 1 hM^fi5f$ h U >7jf 
(5mg/ml) (Thromborel S)(Boehring) i: 1 0 1 © :7 T ^ ^ - V I 
I a^M (8 2. 5ng/ml) (American Diagnostica) $:^;{|DL/, ^Ml? 1 
;S/;&$i±S3i:T'TF/Factor Vila ^-^^$:?^^$-^;t#> 1 0 l^m^tSM 
iZ^MLf^mT FffLi^^mm^h <it/\>( K-V^«_h?f^J:tKl 0 /* l(3DFa 
ctorX^?g(3. 2 4 5)tig/ml) (Celsus Laboratorise) Sr^^fD UT 4 5 rO^W 
0. 5M EDTA^ 1 0 fi lW'M-t^:itXR}:i;^±tbr:Lo Z^iZ 
2mM S- 2 2 2 zmWL (m-^t^m^) ^5 0 fi imtai^. 3 04^r^®4 0 
5nnlZi3i-^^m.%mmtt:%^XTF<D Factor XaM^^Sffiil Lfe. Z.<D:fsmX 
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li, TF/Factor Vila ^^#;i:Factor Xt(Dm^^mW-t ^mi^(D'^mtm^X' 
[0 0 7 7] 

L;^^TFmflt^?S5 0 /tt 1 $:m^DLT3 7 T' 3 :$>r4;5ii5Si±^^> 5 0 /i 1 
<D\lhmMmMhU>:^^^:7.^y^m (1. 2 5mg/«l) Sr^iUb, JfiSIA'^li 

mi-^^X'o^mm^ikm'mmmmmmmu (cr-a : Ameiung)T'M^Lfec 

7. mi^<Dr4 \f i( 4 :f(D^M 

*n:#cT>r y^'1'tr>^=3pvy h (Amersham^t^g) Srffi V>Tjrt#:® T-i^ V ^ ^ S:?® 

[0 0 7 8] 
[^4] 

^ 4 

titTF^r y n - ;l/!n:<*<D A y p 7' 'j > T V ^ :^ 
ATR-2 IgGl. k 
ATR-3 IgGl. k 
ATR-4 IgGl. k 
ATR-5 IgGl. k 
ATR-7 IgG2a, k 
ATR-8 IgG2a. k 

[0 0 7 9] 

&DN ACD — > 

(1) mRNAc^iii^ 

##M2T'#^A-f K-VATR- 5 (I g G 1 «) ;^)^ e> m R N A SrQuic 
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k Prep mRNA Purification Kit (Pharmacia Biotech) $:MV>Ti^$^bfeo h 
Th-YXL, ;rU:? (dT) -■fe;i/ni -^^^y^^;!?^ AlCTmRN A SrMi^L, x 
[0 0 8 0] 

(2) Vt/^^m^VMJllcSrn- K-r-55te^(^c DNA(^#$g^0ififlg 
(i) H^Vfligcc DNA<3!)i^n-->^^ 

(D^D- — 5' -RACE ^(Frohman, M.A.et al., Proc. Natl. Acad. Sci. 
USA, 85, 8998-9002, 1988; Belyavsky, A. et al., Nucleic Acid Res. 17, 291 
9-2932, 1989) lC<fc»;ffofe. 5' - R A C E^fCliMarathon cDNA Amplif icat 
ion Kit(CLONTECH) SrffiV^, ^#li=3p »y h^#(Z)^:&lCt«^o T^f o fco 
[0 0 8 1 ] 

latB® J;e)lcLTl®SgbfemRNA^l iti gSrd^iHilbT, cDN 
A synthesis primer Sr^iD;^, ^MW^WmHA. 2X:, 6 0 :9'r^;KlS$-^'5 i: J: 

y c DN A^CD^^^^&fTofe. Z:tlS:DNA/J<y I, DNA';:^--|f 

, RN a s e H-e 1 6X:, 1. 5 T4 D N A^ U ^ ^ - if 1 6 1C, 4 

5:^r^M^&$i±-2)3i:{C j; 2 3|s:^ c D N A Sr-^figb 27^^cDNA$:7 

[0 0 8 2] 

T4 DN A U ^*-ifT' 1 6X:T^— ^S^^S-r-S^iltC J: y, 2^l^cDNA(Z) 
M^SlCcDNA T^>^i5J-S^ML/^o 1 0 mM Trie in 

e-KOH (pH8. 5) , 0. 1 mM E D T A^|R-e 5 0 >^lC#3gl b T^o Z. 
ti^r^^MilbTPCRlCcfcU H^VflJgc&n- F-tS^^^^SrifiPiS-^fe. 5' 
-M:/^-rv-(Cli^^y h^-f^^T^T/^^-^^^-rv- 1 S:. 3' — (Ify^^fy' 
— ICI±MHC-G 1 y^-f V- (Se^rj## 1 ) (S.T.Jones, et al., Biotechnolo 
gy, 9, 88-89, 1991) Sr^Mbfeo 
[0 0 8 3] 

ATR- ^ifiWiimvm.mzM-t^p cKmmt. i o o ^ i tpici 2 omM 
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Tris-HCl (pHS. 0). 1 0 mM KC1> 6 mM (NH^Og 
SO4, 0. 1% Triton X- 100. 0. 001% BSA. 0. 2 
mM dNTPs (dATP, dGTP, dCTP, dTTP). 1 mM Mg 
Cl2> 2. SO-^^yhODKOD D N A /J< U ;i ^ - if C^^IS^) . 3 0~5 
0 pmo 1 e ©r -^^-^ V- 1 itfet>*{CMHC-G 1 >^^-fV-, 'Sl'C^ c 

DNAr^-:^^-^jtj^b?£:cDNA(Z)M^5iS-^#fl~5 fi 1 ^^M^^o 
P C R^iV^i•4^=bDNA Thermal Cycler 480 (Perkin-Elmer) &MV^, 9 4r;{C 

T 3 0 #r^, 5 5 r icT 3 0 ST^. 7 4 icT 1 :e'^®M-gi?--r ^ ;i/T' 3 0 

[0 0 8 4] 

(ii) i.mvW^c'DiiA(D^n- — y^ 

(D^ U—:^y'!f\t. 5' -RACE (Frohman, M.A.et al., Proc. Natl. Acad. Sci. 
USA, 85, 8998-9002, 1988; Belyavsky, A. et al.. Nucleic Acid Res. 17, 2 
919-2932, 1989) iCjcUffofeo 5' - R A C E?£lCliMarathon cDNA Amplif ic 
ation Kit(CLONTECH) S:MV^. ilf^li^^ h^#®^:&JCt«eo Tff o fee ttfIB® 
J:e){CUTHii^bfemRNA|?Jl )Ct g Sr^MilbT c D N A-^^-^^-f "T- 
33!jfe^^^il4 2X:, 6 Oii-raMfS^it'S^ilJCj; U c DNA^O^^^^S 

[0 0 8 5] 

rtl$:DNA*fi;^9--^I> DNA';;?f-if, R N a s e H T' 1 6 °C, 1. 
5^®, T4 DNA/KU ^^-if-^ 1 6X:, 4 5 r^-fS^S^S^-frS 3 il J: U . 
2:*:^c DNA&-^^bfeo 2 sfc^ c D N A 7 x y -;i/;S:tJf ^ n n Ji^;i/AT'tt 
mb. x^y-;i/tfcjeiCj:»;iaJRbfeo T4 DNAU;if-ifri 6"CT'-^M 
iSf -SrillCJ: 2:$:^c DN A<Z)Ms^JC c DN A T - 5:5*^ b fee 
jK^SM-a-^Kli 1 0 mM Tricine-KOH (p H 8. 5), 0. 1 mM EDTA?§?gt 
T'5 O-fglC^mbfco z:tlS:i^Mi:bTPCRlcj:y L^VMJ^Srn- K^SM 
'e^«:Jti|ii$-&fc= 5' -'ffl[I::^^-<v-lciiT^:/^-^^-f'7- 1 3' - 
'^-rv-lCliMKCy^-YT- (SB^rj#^ 2) (S.T.Jones, et al., Biotech 
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nology, 9, 88-89, 1991) 
[0 0 8 6] 

PCRf^WLit. 1 0 0 A 1 "tftCl 2 0 mM Tris-HCl (pH8. 0) 
, 1 0 mM KC 1 , 6 mM (NH^ ) ^ SO^ . 0. 1% Triton 
X-100. 0. 001 % BSA, 0. 2mM dNTPs (dATP, dG 
TP, dCTP, dTTP) . 1 mM MgClg^ 2. 5:xnvyh(DKOD 
DNAtHV ^^-if iMWWW > SO-SOpmol e (DTitzf it -zf^^ 

PCRitWk Thermal Cycler 480 (Perkin-Elmer) $:MV^, 9 4°C{CT3 0# 
[0 0 8 7] 

(3) p cR^^m<DmmMm}i^t 

NAm>T-^X^y-;i/tfc|g{Cj:»;ia4XUfeo DN A^r^T-^rflfPS^^Xm a I (New 
England Biolabs) IC J: U 3 7 1 ^r^M'ffc Lfeo Xm a 1 mitM^m^ 2 % 
3 %CDNuSieve GTG T^'n (FMC BioProducts) $:MVNfeT;!/n ->?.y;i/ 

mM.i^mic^v^mv, Hmymmnhxm^ o o h i^mym^^nLxm 
5 0 0 b p^<DDNAm}i^^^-t^r:ffu-':^}^^m*)mvt:io 

^, lOmM Tris-HCl (pH8. 0), 1 mM EDTA^?g(J2iT 
[0 0 8 8] 

±m<Dii^\z\^xmmihrc^'^7.Hmvm.m^rs'Lmvm.^-kn- ki-s^^ 

^$:^t^Xma I ?mbD N A^;^^:, Xma I -em^bf -2. 3 ^ tC J: U Mi^b 7^ P 
UC 1 9 y^;^.^ K^^^-^&DNA^-f >!f-t/a>'^-/ h V e r. 2 (^?@ 
it) $rMV%, ^#®^^JC=gevM 61CT'l^|^;Sl^$-&^Ml^fe. 

z:cD5tlg?S-a-%&:^JIIilS JMl 0 9 3>tf^>h$|ffJiS (:n^y^>2;-» 1 0 
OAl{C;&II;i. 7i^±.XZ0 6^m. A2X:\ZXl6^f^m^m.htz.. 
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[0 0 8 9] 

ri^lCV^-e3 0 0 fi l CDHi-Competence Broth(— i^'— >) 7'CICT 

imm-fy^^^-hi^tc^. looAg/mi ry^^^yvy^^tiLBmn 

(Molecular Cloning: A Laboratory Manual, Sambrook, et al., Cold Spr 
ing Harbor Laboratory Press, 1989) L B Am^^M t^^-t) ±IZZ(D 

^(Dmnmm'fi^^ ^ 0 fi gXmi ry\^yvy^^m-t^i^BmM (js^t, 

LB AmMUm^-t) 3 m 1 ^'5V^^i4 m 1 -eS VriCT— ^^^b, Mi^M'^fJ' 
^QIAprep Spin Plasmid Kit (QIAGEN) ^M^^XZf^:^^ FDNASriil^L, M 

[0 0 9 0] 

(4) T^^^ffL^Ym^^^- y^-t^i6.^^(D^sm^^ii^i& 

t&IBODy^X^ K^CDc DN A3- KM^^^*^aSH3«J^Dye Terminator Cycle 
Sequencing FS Ready Reaction Kit(Perkin-Elmer) SrMV^, DNA Sequencer 37 
3A (Perkin-Elmer) iCfeU^^Lfeo BB3?m^M:/^.f V- bTM13 Primer M 
4(S?@jt) (@H?IJ## 3 ) ;S.mi3 Primer RV(S?S5t) (SB^J##4) $:MV^, 

[0 0 9 1] 

re) L/T#e>ny^>^N-f :/U F-VATR- 5lCfi5l5l-SV^;^H^VMi^&=i 
- K-r-Sil'eT-^-^^'t-S::^^^^ FS:ATR-5Hv/pUC19 il^i&b. 
^hXhmvmm^^- Kf'Sit'fS^-^^^i-^^^X^ F$:ATR- 5 L v / 
pUC 1 9 il^i&bfeo ::^^>?.^KATR-5Hv/pUCl 9tC-^*tie#V 

^ti) S:-?-tl-?tlie^J#-^5^tJf9 9 1C. ^^X^ KATR- 5 L v/pUC 1 

y^iS2^j&-^tf) ^-en-^'^xie^m-^ej&tj^i o oiz^-t. 

[0 0 9 2] 

•71^7 ;^ATR- SiJi^VflJlJc 5:11 hm#:CMl^lC^^b7^=^^^ATR- 
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[0 0 9 3] 

(1) ^:f^^tfCi$^Hmvmm<Dmm 

b hM^ifcH^CM^^rn- \^-t^^m^^ ^-izm'^t^fcitblZ. ATR- 5 
m^H^VMM$:PCR^{Cj:U^lflfL^o 5' -{Kf^^>f V- c h 5 H S (@B 

Ko z a k n>-fe>i?-:;^BB^J (Kozak, M.et al,, J.Mol.Biol., 196, 947-950, 
# 1987) :5^t)t0J|SM^S a 1 I®^ii@H3?rj§:;tf-g>J:e)}C^ItL^o 3' — {RI^^ 
-fV-ch5HA (gH^J##8) ttJfligc&n- Kf SDNA0D3' -*^{C/N 

[0 0 9 4] 

PCR?§?gt», 1 0 0 yti 1 cfijCl 2 0 mM Tris-HCl (pH8. 0) 
, 1 OmM KC 1, 6mM (NH^ ) g SO^ , 0. 1 % Triton 
X-100, 0. 001% BSA, 0. 2niM dNTPs (dATP, dG 
TP, dCTP, dTTP) , ImM MgClg. 2. 5rL-^yh(DKOD 
DNA;KU;<^~-^ (MP^Wm) , 50pmole©ch 5 H S :/^>f V-Mt>* 
^ {C c h 5 HA^5>rv-, .atJ^^MDN Ai: tT 1 iCi 1 (Z)>^^^^ KATR 5 H 
v/pUCl 9 So PCRliDNA Thermal Cycler 480 (Perkin-Elmer) 

9 41CICT3 0#|g, 5 5TC{CT3 0 3pJ>|^, 7 4 ICT 1 rQ-r^CD^aMiJ- 
^f ^ 3 0 mfro fc. 
[0 0 9 5] 

>7S::i:^y-;i/?:fcM{CJ:yiaiKL7^o DN A^>^-$:^JIS^^N h e I (^mm) 

izj:i)3 Tcx' 1 mmm^tL. rk\>^vmmmms a 1 1 k^vstc 

V l^mm^tLt^o Z<Dm^m'^m^3% NuSleve GTGT^n-X 
(FMC BioProducts) $:Mv^fcT:3i/^ ->?.>?f ;i/«^^g&{C J; U:^- 
ItL, ^4 5 0 b p:R®DNA[|r;^S:^;ftST;ifn~>^;tSr^tJffiLfc. 
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[0 0 9 6] 

^n-~>^^^^-lC«ffIll^^Nh e I, S a 1 IS:t)fS p 1 I, Bgl 

II<3D^liiB^'J$:#Ab7tB5c^pUC 1 9/<^^- (I^T> C V I D E C i:lr^■r) 

i:Nhe lS.tJfSa 1 I T'Mfb-tS^^lC J: »JiiSgbfeC V I D E C/<^ ^r-S: 
DNA^-r>!f-^'3>:¥^y h V e r. 2 (S?@5t) S:MV^. ^#(Z)^:&lCtJ!vM 
6 -C T' 1 ^r^;5^S $ b feo 

[0 0 9 7] 

:!:(3D3i^?i-^%$::^illlJM 1 0 9 3:yfcf5^> hUHJBS 10 

OfiUzMPL. ^±VSO^m. 4 Z-CKX l^mmmVt:!. ^S^CV^T'3 0 0yttl 
® Hi-Competence Brothi~^:;^yt/'-y) ^iJU^S 7 °CiZX 1 y ^ ^lK- 

lOOittg/ml LB A^5c*^±{CC!:®:A:j©M&*^. 3 7°CfC 

;%3mlT'3 71CICT-^^#L> SM^*^ e>QIAprep Spin Plasmid Kit (QI 

AGEN) S:MV^T:;^^;^^ FDNAS:ii$gU:to 
[0 0 9 8] 

FcfKJD c DN A3- KMJicOJIS^BB^aSrDye Terminator Cycle Seque 
ncing FS Ready Reaction Kit (Perkin-Elmer) ?:fl|V^, DNA Sequencer 373A (Pe 
rkin-Elmer) fCiU^^bfeo SH^'Q^^M V- b TM13 Primer M4(^?S 

it) S.t>*M13 Primer RV(S?git) $:mv^, m:^\^(^^&M^i^mU't ^ ^ tiZ^ 

, 5' -mizs a I iuwtm^iJkx:^Ko z a}x.ny±yv:^mn. s' -mizN 

h e lUMmn^W':>^^^^ K&chATRSHv/CVI DEC il-^^Lfc 
[0 0 9 9] 

(2) ^:iL^mi^hmYmm<Dmm 
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Koz akziy±y^xmm (Ko2ak, M.et al., J.Mol.Biol., 196, 947-950, 

>fV-ch5LA (iB^(I#-^l 0) «JM^$:=r- ^DNACD3' -5^3glC 
A-r^^U^r^rXL, Mo^M^^SpI I(^^igSH^rj$:;t1-S J:e){c|g|tt7^c. 
[0 10 0] 

PCR^M{i> 1 0 O/i icfJfCl 2 OmM Tris-HCl (pH8. 0) 
, 1 OmM KCl, 6mM (NH^ ) 2 S . 0. 1 o/^ Triton 
# X- 1 0 0. 0. 0 0 1% BSA, 0. 2inM dNTPs (dATP, d G 
TP, dCTP, dTTP), ImM MgClg. 2. 5 ZL=L^y \. (DKOD 
DNAjKU^^-if (M^mm) . 5 0pmo 1 e CD c h 5 L S V-MtJ^ 
JCch5LA^^>fV-. ^t)f^MDNAi:LTl lOD^^j^^ KATR5L 
v/pUCl 9S:-^;tt-S, PCRliDNA Thermal Cycler 480 (Perkin-Elmer) 
SrfflW 941Clcr3 0#r^, 5 5-C{CT3 0#r^, 7 4X:iZXli^m(DUm-^ 

-r ^;i/-e3 om^fofeo 

[0 10 1] 

izj:ij 3 7 'cx^immm^tL. rk^^^xmmmmB s i u c^m^^) iz^v3 7x: 

X 1 ^ra-ft: Lfeo :i(Dm^tm^^^ 3 % NuSieve GTG7 itf U - X (FKC BioProd 
ucts) S:MV^3tT:^0-x>y;^m^^|*lCJ:^;^ij|L, *fr4 0 0 b p;gCDDNA 

^;^^;I/ATMffiL, DNAm>f-$:x^>^-;bT'tfcM$-arfc=^, 20a1OTE{C 
[0 10 2] 

±IB®J:e)lCLTiiSgbfeV't7XL^VM^$:n-Kf-5it-e^^;ti:Sp 1 

iRxj^B g 1 ii-emfi:i-er^{cj:UiiigL7^cv i dec^^^-$:dna^ 
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^(Dmum^m^i^mm J M 1 o 9 ii>tf7=-> hmm 1 0 

0 yet 1 izM:^. ^±T' 3 OriJ-r^, 4 2-C{CT 1 :$^ra#Sbfe3 r^V%T' 3 0 0 1 
OHi-CoBpetence Broth(n >y 5j<> i;^- >) S:in;i3 7 1 ^^>f > ^a./^- 
NL:^^, lOOAtg/ml L B A^5c^«f5±ic:n(^>:*:;^il$:*^, 3 7t:{C 

mSml'VS 7r;iCT— ®^ia:$^*^e>QIAprep Spin Plasmid Kit (QI 
AGEN) ^m^i^r^^y^^ }^DNA^mmLtco 
[0 10 3] 

KtfJ® c DN An- KMl|!c®i^^@H?U$:Dye Terminator Cycle Seque 
ncing FS Ready Reaction Kit (Perk in-Elmer) Sr^V*, DNA Sequencer 373A (Pe 
rkin-El«er) lCi:»;S^^Lfe„ mm^^m^^^^- tVXmS Primer M4(^?g 
JSimiS Primer RV(S?@5^) $:Mv^. M:^|ti®JSSSB^J$:?ftfg-r-5 r i: IC J: 

, 5' -MICB g 1 II|g|iS2a«JS.tKK o z a k3>-fe>i:^^BB^J, 3' -{ftllCS 
P 1 lUMMM^W^^^yf^^ K5:chATR5L v/CV I DECil^^Lfe 

o 

[0104] 

(3) ^:f^^m^^^^^^-<Dmm 

mmhtco ^^^-iziti gG immi^^m^^ ^-N 5 kg i (v) Rxfi g 

G4Ml5t#:|§JH^^^-N 5 KG4 P ^fflV^7^:, |§JS^ ^ - N 5 K G 1 (V) 
feSV\{d:N 5 KG4 P®t: hm#^H^CM^®lt[t5iC&-5> Sall-NheliS 

IC$>SB g 1 II-S p 1 Igp^tCATR- 5©L^VMi^S:=i- Ki-Sjt^d^S: 

[0 10 5] 

(i) Hmvmm<DmA 

Fc hATR 5H v/CV I DECSrtlRB^^Nh e I iZ 
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3^ra?ifbtfe„ ZCDmitm^m^ I . 5% NuSleve GTGT^'n - X (FMC BioPr 
oducts) ■kM^^rcr:^U-:x^jvn%^miZj:i)-^mL. |«J4 5 0 b p:RCDDN 

[0 10 6] 

IS^^^'^-N 5 KG 1 (V) ^O^N 5 KG4 P$:^JPS^^Nh e I (SMJt 
) JCj:y 3 7rT'3^|^m^bb, rj>CV^T't^|5g^mS a 1 I (Sfgjt) JC J: U 3 7 
% X:X3mWmitLr^. Z.(DmitU^m^l. 5% NuSleve GTGT?!/n-;^(FMC B 
ioProducts) ^Mv^feT;^^^-;^>i;';l/«^^i&^cj: y^^^L> 3i?r9 0 0 0 b p« 

;S:t;f;J^nn5^;i/AT'l*mL. DN AWr/t^Srx^ 7 ~;i/T'tfcjSS-&)^=g^. TE6 0 
n 1 Jc^«?bfe„ 

J:fa(Di:e){cbTiiigL?^H|^VMi|!cS:n- Kf Sit^^Sr-^tf S a 1 I -N 
he I DNAm;ti:Sa 1 I&tJfNhe IT'MfbL?^N5KGl (V)feSV^ 
ttN 5 KG4 P$:DNA^>r>^-i/3>^»); h V e r. 2 (SMit) S:MVn, ^ 

^ 0^^-13 1 Qx:x I m^Km^^j&^hfco 

^ [0 10 7] 

JM 1 0 9 hj^aS (- ^/tK^s;?--^) 10 

0 ti i\zMX. ^±X3 o-^m. ^ 2.x:\zx I ^mW^UX^tt^o ^k\^x 3 0 0 u, I 

(Z)Hi-Competence Broth(- jjf > $:;5fii;i 3 7r{CT 1 y^=LK- 

x-^>(y^=LK'- h hx±mmmm.m.miif^^nt=.. :i<DmMmmi^^ lba^ 

% 3 m IT* 3 7X:iZX—^^mV. ffi^lif:^^*^ e>QIAprep Spin Plasmid Kit (QI 

AGEN) $:MV>T::^^>^5 KDNAS:i®$gb7^o 3 tl ^ ^ A T R - 5 m^H^ 

^zi- K-t^it^^&^^t-^^^X^ K?:-etl-?tlc hATR5Hv/N5K 

Gl (V) , ^tJfc hATR5Hv/N5KG4 Pil^i&Lfco 
[0 10 8] 
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(i i) Lmvmm<DmA 

zf^T.^ Fc h ATR 5 L v/CV I D E C 5: tlPS^^ B g 1 II R 
5% NuSieve G T G T:**D - (FMC BioProducts) S:Mv^feT:^^ 

NAm^iSrX^ y -;VT'ifcjS$-&fe^. 2 0 /i 1 ® T E IC?§«?L7£:„ 
[0109] 

y^y^^ FchATRS H v/N 5 KG 1 (V) ^t)^ c hATR5Hv/N5 
KG4 P$:Ml^j#*B g 1 II &t5S p 1 I (SMit) fCjiU 3 71CT' 

1. ^mmmitl^tt^o :i(Dmim^m^l. 5% NuSieve GTGr:ifn-:;^(FMC B 
ioProducts) §:Mv^feT;!/^-xy;l/«^^^^f^CJ: UtS-ilb, ^9400bp;S 

;RtJf^nn^;i/AT'i*mb> dn A^>tS:x^ y -;n?tfc®$i±;fe^, te2 0 

[0 110] 

±U(D^o\zhxmm\^r:Li.mvm.m^n- F-r^ii^^-^^tfs p 1 i -b 

g ill DNAt^;tilS p 1 I&t>*B g 1 IIT-M'fbbfec hATR 5H v/N 5 
KGl (V) feSV^ttc hATR5Hv/N5KG4 P$rDNA9-r>?f-e/3> 

[0 111] 

Z.(DW^U^^^i<^'^M^Ml 0 9 3>tr7^> hjfflflS (- ^y/JO'i;^-^) 1 0 
0^.l\z1MX. :»±T' 3 0 ^e-r^, 4 21CICT 1 ^JM^lSlgLTto Z 0 0 n I 

(D Hi-Competence ^roXH=L vii^y V -y) 7 °C ICT 1 > 

hb^^> lOO^g/ml LB A^5c^S5±lcr(D:^i©®$:^^. 3 7X:iC 

T-^>f b \.x±mmmnMm^^nfc. zKo^^ifem^it^: 5 o ^ g 

/ml r>tfe/U ^Sr-^^t-S 2 X YT^;® 1 1 -es 7r;iCT— H 
#:®:^3-;^)^e> P 1 a s m i d Maxi Kit (QIAGEN) $:^V^■r:/^^ 
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f K?:-€-n^tlc hATR5/N 5KG 1 (V), chATR5/N 

5 KG4 Pt-^^L^o 
[0 1 12] 

(4) CO s - ims^^cDh^y^y iy^y 

o 

y^X^ Kc h ATR 5/N 5 KG 1 (V) ^§ c h A T R 5 /N 5 K G 
0 4P5:Gene P u 1 s e r liS ( B i o R a d ) V\TX 1/ ^ h n 1/ 
->>3>{Cj:ycOS-7^|HJia{C?^«#ALfeo ^f;i//><yiiPB S (-) (JSAT 

, PBstfs^f) ^izi xi o'^ mmymKDmmmmvmm'^ nx\^^^c OS 

-IMMO. 7 8ml{C, F5 0 /i g $:;{)n;t, 1, 500 V, 25aF 

® {C T /N° ;i/ X S: ;t „ 

[0 113] 

5%® Ultra Low I gG ^ i/mn itWiGlBCO) DM E M^^^ (GIBCO) 

mmv. 1 0 cmmmm.^m^'^xco^ ^ y^=LK~^-izxmmof=.o 24^ 

[0114] 

(5) tfLi^(Dmm 

CO S - 7iiSg(D^#±?f *^e>=^^:?l^^<!|cS:. rProtein A Sepharose Fast Fl 
ow(Pharmacia Biotech) S:fflV^TiJ^T<^ J: e) lC5^$gL/feo 

1 m 1 ©rProtein A Sepharose Fast Flow$::;?j^ A{C^3^ 1 O-^MOOTB 
S S:^^t-z:i:{Cj:oT:*^i:.S:¥^^t:Lfe„ ^mitLr:LiJ^J^lZCO S -7 mm 

[0 115] 
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rkK. 13. 5ml(Z)2. 5mM HCl (pH3. 0) ^W.'t tlZ J: ^ X 
lS^Lfei5T;^®:9*^;Jj^AJ: U^ffib, ii[t.lCl . 5ml0 1M Tris-H 

CI (pHs. 0) ^m^^^tiz^-oxmrnw-^fprnLtco 

3|tSg$tlfe^^M^^COV^T, ir> h U^l/^y^l 0 0 (Ami con) Srffi 
V^7^|5S^ltig$: 2m?e) r^ltCj: 1 5 0 mM N a C 1 $:-^t? 5 0 mM T 
ris-HCl (pH7. 6) (JgilT, T B S ill^^f ) (C^^&«mb> 

izmi. 5ml t-e^iiNlbfec 

[0 116] 

(6) CHO^^M^m^<^^5i 

^ ^ ^m^(D^&m±mmm^mtL-t ^r^i^, cho - s - s FMiiMjfiim^ 

%(GIBCO) ICilKbLfeCHOMiBa (DG44) lCtffgB^3^-:^^:^ ^ KSrWAbfc 

o 

7"^;^^ Kc h ATR 5/N 5 KG 1 (V) fe-S V^^i c h A T R 5 /N 5 K G 
4 P Sr^JRSP^S s p I (Steit) T'-W^LT(l:^^DNA{CL, 
Ot^nn:j^;i/AT'ftim0Dm. >^ -;i/«fc^T'DN AS:IlIiRLfe„ fi^^^lCL^ 
^^>^.^ FS:G e n e P u 1 s e r ^g(Bio Rad) S:MV^T3: l/^ h n sjf l/- 
i>3 >lC<fc »; DG4 4mjC?^K#Ab7^o PBStfilClxlo'^ M/m 1 © 



l/|g•e51^SStlTV^^DG4 4M5SO. 7 8 m 1 IC, ^^X^KlO/ig?: 
iP^, 1, 5 0 0V, 2 5 /iF(DmnmAlZXA)V:^^^^r:io 
[0 117] 

SM{CT 1 OrO-f^^ta^^iir^c^^, 311/^ hn)i<l/-i^3>^il$ti:t«HJ8&S: 
t:;K^i?->^> • 5=-^ (GIBCO) ^r-^^-t-S C H O - S - S FMII^% 
(GIBCO) izmmi^. 2^(DQ enz^U- h (Falcon) SrMV^TCOg > 

) :5tt>*5 0 0 g/ml GENETICIN (G418Sulfate, GIBCO) C H O - 

s - s FMii^^(GiBco) (ommmmiz^^L, mi^m.B'f-cDmA^nr^mm^ 
mmLf^. mm^micm^. 2mmtumzmwimrxmm^mmL. mmr^imm 
mmis^Mf^^nfcLniz, ^7&(Dmi^mmm^E l i s Aizxm.i^m^M^m&i^ 
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[0 118] 

(1) n hmttfi^iim.(Dmm 
(i) ^^hm.itnw^-pBy " Si" (Dmrn 

Uf^S^L^o H h^a;#:L 3 9 1 3 0 (DDBJ, Gao L. ^16^. 1995) fijf^ODF 
R&^-rSt: NM-ffcATR- 5Jn:^ifcH^A-j;3> "a" (5D^tS^Ofc«?)lC VM® 
PCRy^^fT-Sr^^Lfc. CUR-^'^yT-^ > ^^^>r x'- h R 5 H v 1 
S (@H^J#-^ 11), hR5Hv2S (@B^fJ## 12)^t)fhR5Hv4S (iS 
^'J##13) li-fe>;^DN AiB^rj^;tL/, ■?-L/TCDR^^:7^>c>'^r:/^>f V 
-hR5Hv3A (SB3«J»-^ 1 4 ) ^tJ^h R 5 H v 5 A (@H^J## 1 5 ) ttT > 
5^-fe>XDNAge^JS:^L, -e LT-etl^ti::^^>r V~®M5§§{C 1 8 - 3 5 b p 

[0 119] 

hR5HvlS{±Koza ]^inz/^^y■^7.mn (Ko z a k, M, P), J. M 
ol. Biol. 196, 947-9 50, I Q S 1) M S ai 11 Um.n'&.^ 
^"TSJr-^tC, *fehR5Hv5AttNhe I »g|J^$:*-r J: e) fCtgff L 
o ^fe^SP^^-f V- h R 5 H V P r S 1 6 ) liC D R ^ > 

i^r^^-rv-h R 5 H V 1 S i:, hRSHvPrA (@e^J##17) ttCDR^ 

^7-5=--i' >^:/^>r v'-hR 5 H V ^ Ata^^^uv-^m-t^o 

CDR-^^:77^>r >^^y^>rv-hR5H V 1 S> hR5Hv2S, hR5 
Hv3A, hR5Hv4 S:5:rjfhR5Hv5A, t^hXS^Z^mzT'y^'^-h.K^ 
H V P r S 'SlX^ hRSHvPrAli Pharmacia Biotech {C«fct) 

[0 12 0] 

PCR{i, KOD DNA;K';^^-if (m#SlS^«) ^MV^, 9 8 1 cf»iCl 
2 0mM Tris-HC.l (pH8. 0), 1 0 mM KCl, 6 mM (N 
"4^2^^4^ 0. 1% Triton X-100, 0. 001% BSA 
> 0. 2mM dNTPs (dATP, dGTP, dCTP, dTTP), 1 m 
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M MgCl«, 2. SiL-^y h<7)KOD D N A 4< U ;i ^ - (^#151*) , 
CDR-:J^^7-r^ R 5 H V 1 S, hR5Hv2S> hR5H 

v3A. hR5Hv4 SS-tJ^hRSH v 5 AS:^tl^tl5 p m o 1 e ■HsL^ti^W 
-e^>M^«|g§:^MbT9 4°CtCT3 0#W, %0'Z\ZX\^^. 72riCTl 
^^<DU.B.^ ^ '7 )\^'^ "oWil^^. SblClOOpmole (D^gP^^-f V- h R 
5H V P r Sj^y^hR 5 H V P r A&in^> 1 0 0 /tt 1 ®^T'I^ CMM-9--r 
$:2 5ta=fTofc. PCR^lCJ:»Jii#Sb3^cDNA»r;ft5:2%<Z)Nu Sieve GTGT:if 
D-^ (FMC Bio. Products) $:MV^7^r -;^>?f;i/«^^i&{Ci: U :$^ltbfeo 
[0 12 1] 

J^4 3 0 b p;S®DNA»T;tS:^^-rST;«/n-;^>;t?:TOU, 3^* (ml 

3ii:7t=^, -e©3 4)-® 1*?:;!K1 7 ^ 1 (C^g^bT^o P C R^^S^-^^^ 

SrNhe I^tt^Sa 1 IT'?g^bb> Nhe i;Rt;Sa 1 I T-M^bt-S 3 i: tC J: U 
Ii$gb^^^>^^ K'^^^-CV I DECtC. DNA^>r'i»'-t^3>^^y ^ V e 
r. 2 (SM^) $:Mv^^#®M:^^C^^eoTM^5$•ti:*Mbfeo 
[0 12 2] 

ZKDjSMM'^tf^^^SilS JMl 0 9 n^tf-T^^ (-^y3i<>t?->) l 0 

0 At UC*0^, *±T'3 OiJ-r^, 4 21CICT l^fSMbT^io ri^V^T'3 0 0 1 
tfDHi-Competence Broth(n d<> » 5:*n;t 3 7 t: ICT 1 ^IS-f >=3p3./<- 
h bfe=^, lOOAg/ml LB A§t5^^%±lCr(D;^j®®$:^^> 3 7 

^3mlT'3 TClZX-^mmV. Mi^m^tf^^QUprep Spin Plasmid Kit (QI 

AGEN) $:Mv^T:/^:^^ KDNASriiSSbT^o 
[0 12 3] 

Zf^Ts^ Kcfi(3Dc DN AH- KMJ|!c©i^«I3^fJS:Dye Terminator Cycle Seque 
ncing FS Ready Reaction Kit(Perkin-El«er) StMVn, DNA Sequencer 373A (Pe 
rkin-Elmer) (Cj:U^^bfc„ lam^MT/^-T V- ^1 bTM13 Primer M4(^t@ 
3i) 2a. t>*M13 Primer RVC^M^t) ?:Mvn, M:&[Bl(Z)m»BE3^'J ^ J: 
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[0124] 

^tliE L V N @B3^J 5: ;t S ^ L T MS C V I D E C -9- >^ ^ D - n > L 
, i^mmn-km'^l^rco iEbv%i23^J$:;t-r§^^X^ FSrhATRSH v a/C 

V I DE Cil^i&bT^o KhATR5Hva/CVI D E C {C-g-^ 

1 8lC:gtfo A-i;3> "a" <?)r^ ymgB3»JS:gB^J#^l QtC^fo 

[0 12 5] 

# (i i) y^hmitam^-^-v^y "h" axj^ "c" cDmm 

a" (DFR3 ^Wi(D\^hmi^m^(DFR3izmmLi^mVt:Lo A-Pmy "h" 
•^ttF R 3 SrH h ^^234963 (DDBJ. Borretzen M. , Pr oc. Natl .Acad. Sci . U. 
S.A., 91, 12917-12921, 1994) fijRcD JCSJ^-T -5 T^^b. F R 3 S: zi - Kf 
DNA>^^>f V-$:4Mf^$gL7^o F R-i/^vyV y^Zf^^-^-F 3 RFF 
S (@B^fJ##2 0) ^t;fF3RFBS (SE^J##2 1) If^zy 7. DN AM^^m 
L/, F3RFFA (gB^J## 2 2 ) :5LtJf F 3 R F B A (BB^rj## 2 3 ) ItTy^ 

^ [0 12 6] 

F3RFFS^F3RFFAttSV%{C=mffie?J^SB3?US:*b, MSglCB a 1 
tJ^Xh o I 0|gi8Sg^rjS:;tt-So >'t-':;3>" c " 7?liF R 3 S:ti hM-ft^P 0 1 

8 2 5 (SWISS-PROT, Poljak RJ. , Biochemistry, 16, 3412-3420, 1977)^3(5 
©t;®ic@g|-r^7^i?), F R 3 S:zi- Kt-^ D N A >f V- $: 4 U 
FR-J/^>y7y >^/<^^-F3NMFS (iB^J## 2 4 ) ^tJ^F 3 NMB S 

(SB^fJ##2 5) tt-fe>::^DN AiB^J$:;g'L, F3NMFA (lg^(|## 2 6 ) 
t>*F3NMBA (@H3^rj##27) ttT D N AiH^rj$:;g'-r-2>c F3RF 

BSi:F3RFBAli5v%{c^Bffi6«;^iH^j$:;tb. M^lcXho I ^tt>*N c o I 

[0 12 7] 
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F3RFFS, F3RFBS, F3RFFA> F 3 R F B A, F3NMFS, 
F3NMBS, F 3NMFA;R.tJ^F3NMBAliPh a rma c i a Biot 
e chJCjtU-a-^^tlfco F3RFFSi:F3RFFA, F 3 R F B S i: F 3 R 
FB A$:r--;i/^it. -eti-^^ne a 1 I^t)^Xh o I, N c o i:R.tJJXh o I 

x^mitLttio rne>&B a i iaw c o i vmit'r^:ihnz^ ^)mmht=.-:^^ 

KhATRSHv a/CVI DEC (B a 1 I/Nc o I) lC#Ab, ife^ 
mn^^^l'f^o lEX^^mm^m-t^^'^y^^ K^rhATRSHvb/CVIO 
ECil^^Ufeo ^^X^ KhATR 5H V b/CV I DECJC-^^tlStl 

[0 12 8] 

F 3 NMF S F 3 NMF A, F 3 NMB S i: F 3 NM B A T — 
^tl-^nB a 1 IS.0Xh o I, N c o I^tJ^Xh o I T-m'ffcbfco 3tie>$:B 
a 1 iMlioo IT'm^b^Sr^lCj:';M$Sbfc^^>^>^ FhATR5Hv a 
/CV I DEC (B a 1 I/N c o I) tCllAb, i^SBB^JSr^^bfeo iEbV^ 
SB^iJ$:^-r-5:^9:^^ K$:hATR5Hvc/CVI DECi:#i&Lfeo ^^^^ 
^ KhATRSHv c/CV I DE QIC -^^tl^tl hM-fb H^/^'- e;^' 3 > " c " 

(Z)Jsaia^ii;5ttjf*ff&"t <5 T ^ J mMn^nn^'^ 3 0 ic^-To * fe, a- 3 > 

[0 12 9] 

(ill) n hM^t:H^;t-s:?3> "d" :g:t>* "e" (Dmm 

A-^J^y "d" ;a.t)^ "e" $:FR-S/^»y7U >^'*^lCJ:oT/^-i^'3> " 
a" (DFR3 ^StlCDb: h^#:ffi5f5®FR3lcSML.#SSb;tc /l-i^sV" d " 
TliF R 3 hJn;^M62723 (DDBJ. Pascual V. e> , J. Cl in. Invest. , 86, 1320 
-1328, 1990)a5f^CDt;®lCgmt-efe«)> F R 3 n - F^t ^ D N A -f 
S:4M'f^5gbfco FR-S/"V^y7y>^>^^-fV-F3EPS (@B^a## 3 2 ) 
«-fe>>?.DNASB^JS:«L, F3EPA (gB^tJ## 3 3 ) lir>^i2>^DNA 

[0 13 0] 
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^t^Mzf^-f^-FSPr S (BB3^rj##3 4) 2iit)fF 3 P r A (gBa«J##3 
5) liFR-S/^^y 7i; >yy^>fV-F 3 E P SRZJ^F 3 E P Ail7j>^ □ i^- 

" TfiF R 3 & t hm^^^Z 8 0 8 4 4 (DDBJ, Thomsett AR.P>, unpublished) 
^(D%(Dizmm^^rzi^. FR3 Kf -5DNA>^^>rv-&2'|gf^$gb7^ 

o FR-S/^«,7i;>y:/^>r^_F3 VHS (B2^rj##3 6) li-fe>^DNA 
SH^tl^r^L, F3VHA (@B3?rj#-^ 3 7 ) ItTy^-ty AM^^S^m zt 

^-rv-(D3' -5^«{il 8 b p0*g«eifg23«J^^^S. F3EPS> F3EP 
A, F3PrS, F3PrA, F 3 V H S ^IKF 3 V H A ii Pharmacia Biotech 

[0131] 

PCRli, KOD DNA Polymerase iMWmm $:MVn, 10 0^1 (DK^m^^WL 
{CI /tM®FR-->-V»)/7y >5^:/^-r-T-F 3 E P S ^1 F 3 EPA, X«F3 
VHS ilF 3 VHA$:^tl-€tl5 )Ci 1, 0. 2mM®dNTPs, 1, 0 mM® 
MgClg, 2. 5UC0KOD D N AvKU ^ ^ -i^'$:^t/^f4i-e^^^^^^ 
4°C{CT3 0#K, 5 OrtCTlr^J-r^, 7 4 t: ICT 1 :^)^r^®MM•^^>r 
5I1^^TV^, $bfC100pmol e®^S^^>r*7-F 3 P r S^CJ^F 3 

^[0132] 

PCR^^tCj: Uit(iSLfeDNAm>i S:2%CDNu Sieve GTGT (FMC Bio 
. Products) ^m\^f=.riin''-:K>f)\,n.%mi\Z^^)^m\.t:L. 4 24 bp:S® 
DNA^/tSr^^f €>r;«fP->^;^-$:^IKU> 3#* (ml/g) CDTE^^^tl 

DNA^/t^WS^Li^c, 3ff|§bfeDNAS:x^y-;i.T'tfcM$i^;t^. -e®3^ 

o iT'MffcL> z:4xe>s:B a 1 1 ^tJ^N c o ivm^tt^^inz^vmmvtcL:/ 

^::^5KhATR5Hva/CVIDEC (Ball/Ncol) IC^AL, 
[0 13 3] 



ffi$E#2 000-3067112 




#51^ 11-282120 

iEbV^iB3«JS:^■r^:/^^^ F5:hATR5Hvd/CVI DE C^U^hAT 
R5Hve/CVIDECi:#i&Lfco >^7;^^ KhATR5Hvd/CVID 

Ecic-g-^tisn hM'fbHmA-i;^3> "d" (D^mm^iMMf^-t^r^^fm 

y^^^ KhATRSH V e/CV I DEClC-^^tl^H bM'fbH^^'^ 

3 > " e " CDT ^ >^ ^SB^J^rBB^d^-^^ 1 ICa^f = 
[0 13 4] 

(i v) ti h§tf'fl:HmA-t;^'3> "f " ^tJJ "g" 

a" ©FR3$:grj<JDllhm^ft5f5<©FR3lC«mb#SSbfeo y^~e;^'3> "f" 
ttli hm#:L04345 (DDBJ, Hillson JL. ^, J. Exp. Med., 178, 331-336, 1993) 
ffi5t^a)FR3lC, A-Vsy "g" »S78322 (DDBJ, Bejcek BE. , Cancer Res 
., 55, 2346-2351, 1995) ffijf^® F R 3 ICgglt- S F R 3 & n - Ff 

>fv-$:2M"ro'^fifeUfco /i~e;^3> "f " ®FR-2/-v>y:7U>^:;^^>fv 

-F3SSS (WJ##4 2) tiiZ^^DNABB^rjSr^b, F3SSA (iB^J# 
-^4 3) ttT>'^-fe>:^DN A@B3«JS:^b. ^^-f"7-®3' 1 8 b p 

(3Dffi^iWSB3«J$:^-rSo 
[0 13 5] 

/1-t;3> "g" ODFR-2/^^y :7U >^:/^>fV-F 3 CD S (BB^II##4 
4) lii2>XDN ASB?fJ§:^b, F3CDA (iH^(J##45) liT>^iZ>:^D 
NAlB^J^r^tb, >^^>rv-(Z)3' -5|ci§glil 8 b p<Z)=mffl6^iB^'J?:^i'^= F 

3SSS, F3SSA, F 3 CD SS-tJ^F 3 CDAtt Pharmacia BiotechlCj: U 

-^^!gS:t>*5BSS^nfco PCRli, KOD DNA3j<i;^^--^ (*#M^) 

VN, 1 0 0 1 (3DMf5m-^?S{c 1 /tM(7)FR-iy^ :7U >yy^-fv-F 3 S 

SS:atJfF3SSA=foL<«F3CDS^t)fF3 C D A Sr^tl^tl 5 1 To. 

0. 2mM(Z)dNTP s, 1. 0mM®MgC12, 2. 5U®KOD DNA 

Tl:«-r^, 7 4:°CKX l^mo^Um^^^ ^^^X^m^7\\ SejtClOOpmol 
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e(DjJ1^apy^^V-F 3 P r SRXJ^F 3 P r A^M^. m l^UM^ -f ^ Jl ^ 2 5 
[0 13 6] 

PCRmiZ^VmmLt^DNAm}i^2%(DM Sieve GTGT;J/D -X (FMC Bio 
. Products) =&ffl^^fer:^f^-:;^.y;^m^^l»^CJ:^;^{ltbfeo 4 2 4 bp:gC[) 
DNAmfi^^m-t^riSU-y.n^mmV. 3^4 (ml/g) ©TE^t^M 

DNAm;tS:«igLfc„ 3|iS^LfcDNAS:x^>r-;i,r*tfcM3iirfc=^, ^<D3^ 
<D 1 JI5::?K1 4 /* 1 {C^«?L3^o P C RygJCSM^^Sr B a 1 I S:tJf N c 

# oIT-m^bL, 'tl^$:B a 1 i:5:t>*Nc o IT-?mb-t^^i:fCj;Ugi$gLfe:/ 
9^^KhATR5Hva/CVIDEC (Ball/Ncol) {C#Ab, 

[0 13 7] 

iELV^IBM$:;tt■5 y^X^ KSrhATRSHv f /CV I DEC^tKhAT 
R5Hvg/CVI DECt.^^Lt:L. y^>5.^KhATR5Hvf/CVID 

fe. Zf'^T.^ KhATRSH V g/CV I D E C fC-^^ tl-g> t NM-fbH^A- S:; 

^ 3^ "g" (^^S@H3^'mtJf^i;S:-r-2>r^ y^iH^{I?S:P,CK{c/l-i;>'3> "g" cor 

[0 13 8] 

(v) \ihm^tHm^-^-v3y "h" (Dmm 

A-Vmy " h Mi F R - «y 7 U > ^'miz ^-oXA-Vmy "a" <DFR 
3^m(D\:lhmi^&m(^FR3lznmLi^mLt^o A-^ny "h" ityihtfi'P^ 
Z26827 (DDBJ, Van Der Stoep , J.Exp. Med., 177, 99-107, 1993) 3(^(7) F R 
3{CSg|-r^fe«)FR3 Kt-S^^>rv-$:2MTo^^Lfe. A-S^a 

> "h" <DF R-Sy^ >)/ ^ U F 3 AD S (@H^!J#-^5 0) 

;^DNA@B3^iJ$:;tL, F3ADA (gB3?'J#-^ 5 1 ) «T>^i2>>^DN AgB^rjS: 
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[0 13 9] 

F 3 AD S:g:t>*F 3 AD Ali Pharmacia BiotechtC J: U -a'^>&l>*^|g$ 4X^0 
PCRli> KOD DNA/J<U ^^--^ S:Mv^, 1 0 0 fi 1(DS.}^ 

m^WilZ 1 AtM(Z)FR->>^^y 7U >^^y^>f'r-F 3 AD SS:UfF 3 ADAS: 
-etl-?tl 5 1 To, 0. 2mMCDdNTPs, 1. OmMcOMgClg. 2. 
SUCOKOD DNAd<U S:-^t?^#T'^'f!fM®MS:^fflLT 9 4°C{C 

$e>lC100pmole (D^gpy ^>r V- F 3 P r S^aO^F 3 P r A^M^. m 
DtaSi^-r^^;i'5:2 Sm^fofeo PCR^^{C.fc VJfiPSl/^DN A^^t-^ 2%(DN 
u Sieve GTGr^n— ;^(FMC Bio. Products) Srffi 

[0 14 0] 

4 2 4 h p^<DDNAm}^^^m^^r:^U~7.}^^mnLV. (mi/ 

7jx;VAMmiCJ: y DN A^^i S:5|t$SL;t„ b D N A S: :ii<5? ^ -;i/T'tfcieS 
-frfc^, ^©3:$)-® 1*S:*1 4 ^ 1 {C^«?Lfco ^^jtlfe P C RM/^;M-^#JS: 
Ball ^t>*N col Xm^it 3tl^$:BalI JitJ^N col xmit^t^ Z H 
{CJ: UiiigLfey^X^ KhATR5Hva/CVIDEC (Ball /N c o 
I) IzmAV. ife«IH^JS:^^L7^o iELV>@B^JS:;fft-S::/^X^ K&hATR 
SHvh/CVI DECt-^^Vtco Zf^y^^ KhATR5Hvh/CVIDE 

3 lC:mt", 
[0141] 

(v i) n hm^tumz-^-VBy " i" Rxy- " s " (Dmm 

A-v^y "i" JkZf "j" ItFR-iy-r^yyVy-ifmiZ^-oXA-VHy " 
a" (DFR3 S:M<Z)H h^fltfi5f5(DFR3lCgmLfN$gL:feo A-i^H^ "i" 
lit h^^U9 5 2 3 9 (DDBJ, Manheimer-Lory AJ. , unpubl ished) ^3RCD F R 
3 1C. y-^-i^a^ "j" {iL 0 3 1 4 7 (DDBJ, Collet TA. , Proc. Nat 1 , Acad 
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.Sci. U.S.A., 89, 10026-10030, 1992) fi3f5(^) F R 3 lCgg|-rS F R 3 & =r 

y^zf^-fT-F 3MMS {i-fe>XDNA@B^rj$:;tb> F3M 

MA (SS^rj##5 5) Itry^-ky :^DNAmn^^V. :/^>fV-(D3' -51^ 

[0 14 2] 

A- ay " s" © f r - ^/-v >y 7 u > ^^^>f -r- f 3 b m s (iB^j## 5 

6) tt-fe>;^DNAgB^JS:/tb, F3BMA (SB^rj§# 5 7 ) «T>^-fe>>^D 

NAi2^j$:;tL, >''^>r •^--(Z) 3 ' -^ssii 1 8 b p ®:faM6iyse^[i$:^-r-2.= F 

^ 3MMS, F3MMA, F 3 BM S^t>'F 3 BMA{i Pharmacia BiotecMci; U 
■B'^>5L0^^$g$tlfeo PCRli, Aapli Taq Gold (Perkin-Elmer) $:MV^, 1 0 
0 itt 1 (DS.f^^^W,iZ 1 /tM® F R-i/-v y :7 U y^Zf^^fT— F 3MMS ^ F 
3MMA, Xl±F 3 BMSilF 3 BMAS:-etl-?^tl5 /i 1 -To, 0, 2 mM® d 
NTPs. 1. 5 mM®MgC I2 > 2. 5 U (DAmpl i Taq Gold$:-^t?^f/|:-e^ 
#^«fMS:^MLT9 41C{CT3 0#ra, 5 0 t; ICT 1 :$^r^, 7 4:X:iZX li^m 
®MM-l^>r ^';L'"e 5llI^fV>, Se>lCl00pmol e®^^:^^>r'T-F 3 P r 
S^lKF 3 P r AS:AlI;t, |^ DM^-b-^f ^ 2 5 EffTo fe, 
[0 14 3] 

^ PCR^fCj: »;Jti|iiL;feDNAm>i-$:2%CDNu Sieve GTGT;5fn-X (FMC Bi 

□.Products) S:Mv^7^r:^f^-;^>^f;I/«^^«r^cJ: »;:$^g|L7^o 4 24 b p;Scd 
DNAm)^^^mt^riSU-:7.)irMmV. 3^S (ml/g) CDTES:^:&D 

DNAm>^$:W$gb7^:o J|iS5JL7£:DNAS::n^y-;i/T'tfcMSii;^cil, -€■©3:9' 
O li$::^cl 4^1 fC^jSILfeo ^&e>tl'fc P C R;KJC5?g-a-^S: B a 1 Ij^tJ^N c 
o I T'M'ffcU, Ztl^^Ba 1 I^tKN col T-m^fbt-S r i: IC J: Vmmi^t:^^/ 
9X^KhATR5Hva/CVIDEC (Ball/Ncol) ^C#AL, 

[0 14 4] 

iELVNiB3«J$::fr-5y^:^^ KS:hATR5Hv i/CV I DEC^fcrj^hAT 
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R5H V j /CV I DECi:^i&bfco ^^X^ FhATRSHv i/CVI D 
fe, Zf'yTsK Fh ATR5H V j /C V I D E C IC^^ tlS t hM^bH^A- 
[0 14 5] 

(v i i) t hM^t:HmA-e;a> "b i " ;RtJf "d i " 

7\'-S;3> "b 1 " S.t>* "d 1 " liF R-i/^ 7 U >^*?^{C j;oTA-e;3 
> "b" S.t)^ "d" (D¥K2^m(D\l hin;^ffi5f5©FR2CSg|Lf^$gL;to t: 
hJa#^P01742 (SWISS-PROT, Cunningham BA. , Biochemistry, 9, 3161-3170, 
1970) fi3f^(D%©{C®^-t-5fc«), F R 2 Sru- K-tSDNA:/^>rv-S: 2« 
f^$^b?to FR-S/^^V ^'U >^*^^^-F 2MP S (iB^«##6 2) 
DNASB^lI$:^b. F2MPA (@a^a## 6 3 ) liT >^ D N AgB^lIS:^ 
fSc 5VMC+gffi6?;^gH^lI^:Wb, MSSlCttE c oT2 2 i;5:tJ^B a 1 I 

[0 14 6] 

F2MPS> F 2MPAli Pharmacia BiotechlCj: y-^^>5tt>*5Wii{$tlfeo F 
2MP Si:F 2MPAS:T--;i/$"a:, E c oT2 2 1MB a 1 IT'Mfbbfe 
. rtlS:EcoT22 I^D^Ba 1 I T-m^bt-^ r illC J: U^ISbfe-;^^:^ ^ K 
hATR5Hvb/CVIDEC (EcoT22 I/Ba 1 I) S.t>*h ATR 5 
Hvd/CVIDEC (EcoT22I/BalI) IC^Ab, i^^SB^fJ?:^^ 
bT^:.. iEbV^@H^J^^■r■5>^^^^ F&hATRSHvb 1 /C V I D E C;S:t>* 
hATRSHvd 1/CVI DEC^l^i&bfcc :/^:^^FhATR5Hvbl 
/CV I DEClc-^^ti'511 FSff^bH^A'-iz-a^ " b 1 " c^J^^SB^U^tJfM/^ 

f -sr^ y^SB^j^^tjf{cA-i;a> "bi" r^jwmn^mm^^Q^M 

6 5tC^-ro ^^X^ FhATRSHv d l/C VI DEClC-^^tlSt: 

FM<bH^A'-i;a> "d 1" (Di^mmmMn^-t^r^Jwmntj^hmzA 
-vny " d 1 " (Dr^j mun^unm^ 6 6 :5:t>* e 7 tc^-To 
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[0 14 7] 

(v i i i) t hm^tHm^^-pBy "b 3" Rzj^ "d 3" (Dmm 

/i-i^3y "b 3" ^t>' "d 3" ItFR-iy^^yyvy'^mic^^XA-Vm 
y "h" JSlXJ^ "d" «)FR2S:gfI(Z)tihm#:fi5f5(Z)FR2lCgmLf^Sgbfcc H 
htix:^Z80844 (DDBJ, Thomsett AR. e> , unpubl ished) fijf^OD F R 2 iCgglf S 
ii), FR2 K-tSDNA>''^>r-7-$:2Mf^$gL7^„ FR-^y-v^y^U^ 

^''^^^-F2VHS (@H^{f##6 8) li-fe>XDNAig^iJ5:^L, F2VHA 

^JSr^L, MSgJCliE c o T 2 2 I^tJ^B a 1 I ®|g!|i@B^J^;tt-<5„ F2VH 

^ S, F 2 VHAli Pharmacia Biotechtc-^^, #i;|S:gfeL^o 
[0 14 8] 

F 2 VHSi:F 2 VHAS:rr.-;i/$-&, EcoT2 2 I^t;fBa 1 IX^m^t 
bJto Zltl&E c oT2 2 I2fctJfB a 1 I T'M'ftit-Sr illC J: U liSgbfc^^;^ 
^KhATRSHv b/CV IDEC (EcoT22I/BalI) ^Z>'hAT 
R5Hvd/CVIDEC (EcoT22I/BalI) IC#AL. «S«iB^rjS: 
^Jt^bfeo iEL\>^mm^mir^:f^7.$. KS:hATR5Hvb3/CVIDEC 
^tJfhATRSHv d 3/CVI DECil^i&bfeo KhATRSHv 
b 3/CV I DECtC-g-itlSt hMHi^A-i;a> " b 3 " ©i^SiS^rmuf 

^ Miz^-r^r^j mmmf^ h mzA- v^y " b 3 " r^j mmn^mnm^ 1 0 

AlKVllC^-To ^7^, Kh ATR 5 H V d 3/CV I DE CtC-^^tl 

St h3?^bH^A-i;3> "d 3" ©ig^gg^mtJc^fSt- ST^y^SB^J^&pjtJf 

\zn-VBy "ds" ©r^ >^^BB^j$:Sg^j##7 2^t>*7 3 ic^-r„ 

[0 14 9] 

(2) y^vmm.W'LmymM.o^mm 

(i) /t->:;a>'' a" 

t hMffcATRSm^Li^S:, P C R^lC J: S C D R - ^7=- f > ^JC J: 
#i^L;t„ t h^#:Z37332 (DDBJ, Welschof M^j, J. Immunol .Methods, 179, 20 
3-214, 1995)fi5f5®^U~Ai7-5'Mi|!c$:^t- hM^b^#:L^ (A-J^a^ 
" a" ) ®f^|g®fe«?){C7:*:®PCR:;^^>rv-$:'g|MLfco 
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[0 15 0] 

CDR-^'^y'^^ ^^^^'fv'-h 5 L V 1 S (@B^U#-^7 4) RX^h 5 L 
v4S (iB^J##7 5) li-fe>;^DNABB^iJ$:, C D R tJ^^ ^T'-f > "7 
- h 5 L V 2 A (flE^rj## 76), h5Lv3A (SH^J## 7 7 ) SltJ^ h 5 L v 
5 A (iB3?lIS#7 8) lj:T>^-fe>:^DN AiB^(J?:^b, ^zf^^-^-o^n^i^ 
2 0b pCD^SMS^iB^'J^rW-t-So ^SP:/^-f h 5 L v S (Be^!l#-^ 7 9) & 
tJ^hSLvA (@B^J##8 0) ld:CDR;Jf^77^>f >^^y^>r"T-h 5 L V 1 S 

:5:t?h 5 L V 5 AtTi^^uV- ^m-t^^ CDR-ir^yr-^ >^:/^-rv-h 

5LvlS, h5Lv4S, h 5 L v 2 A, h 5 L v 3 A, h 5 L v 5 A, h5 
L V SRV^h 5 L V Ali Pharmacia BiotechlC-^-^^ 5|t|g 5:^16 Lfeo 
[0 15 1] 

PCRmWHt. 1 0 0 yci 1 ttifCl 2 0 mM Tris-HCl (pH8. 0) 
, 1 0 mM KC 1 , 6 mM (N ) g S , 0. 1 % Triton 
X-100, 0. 001% BSA, 0. 2niM dNTPs (dATP, dG 
TP, dCTP, dTTP), 1 mM MgClg. 2. 5 h (DKOD 

DNAtKU^^--^ Cmmmm.) . 5 pmo l e<DCDR^^yy^>f y^':f^>f 
V-h5LvlS, h5Lv2A, h 5 L v 3 A, h 5 L v 4 S , h 5 L v 

5 ASr-^Wr-Sc 
[0 15 2] 

PCRliDNA Thermal Cycler 480 (Perkin-Elmer) S:MV>» 9 4'ClC"r3 
Ofm. 5 0°C{CT l^^-ra, 7 2°CtCT l^^r^COMM-9--r^;i/?:5|l|ffe)r2llC 

lOOpmole (^^^^^^fT-h 5 L v SRXfh 5 L v A^M^. 9 4 
X:{CT3 0#r^, 5 21CICT 1:9-|^> 7 21CICT 1 :9-r^®?a^-9--f 3 0 HI 

[0 15 3] 

PCR;SlSxi'^?£^ 3% NuSieve GTGT :j!/n (FMC BioProducts) $:MV^fc 
T?!fn-X>y;i/S^^miCj: U^{ltb> *?I4 0 0 b p;g(Z)DNAm;T-S:-^^"rS 
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p 1 I (^Mjt) .atKB g 1 II (^MM) iZ^iJ 3 71CT'4^raM^t:Lfc„ 

^b^l^^Lmv0^i!c§:Il-K>rs^t€^$:#t^Sp 1 I-Bgiii DNA^>ti: 
S p 1 I^UfB g 1 nvmitt^:itiZJ:iJmmi.r^CV 1DECK^'$1-^D 
NA^^^^-iyay^^y hv e r. 2 (^fg^t) $:MV\ ^#0®;^{cej^VM 6 

[0 15 4] 

# ^®^^^s^^&:^li®jMi 0 9 3>tf7^> (-.y 10 

O^HZta^. 7K±X^3 0^m. 4 2°C{CTl^^r4#gLfco i!?CV>T' 3 0 0 ^ 1 
©Hi-Competence BrotH-^>;^yt^-y) tlM^S 7 X:iZX 1 mm>( >^=Ly<- 
hbfe^, lOO/ig/ml LBA«5c^;^±{crOD:^M0S:S^, 3 7rjC 

T-:^>f h vx:kmmmMmmi$^^mt=.. :r.(Dmm^mi^^L b a^ 

«!3mlT'3 7r;iCT-:S^«L, P>QIAprep Spin Plasmid Kit (QI 

AGEN) $:MV^Ty^;^^KDNA^iiigL7^o 
CO 1 5 5] 

K4'<^cDNAn-RIi|g®|gSSB3?rj$:Dye Terminator Cycle Seque 
^ ncing FS Ready Reaction Kit (Per kin-Elmer) DNA Sequencer 373A (Pe 

rkin-Elmer) {CjrU^^Lfco SB^m^M^^^ V- ^ LTM 1 3 Prime 
r M4 (^mm) ^ZJ^Ml 3 Pr ime r RV (SMJt) SrfflW 

Srn-Kf 5' -WiZB g 1 UM^mnS.X^K o z a KM^i 

> 3' -MfCSp 1 I^^iB^rj^i^o:^7>^^ K$:hATR5Lva/CVID 

CO 1 5 6] 
(i i) A-i^my " b " j^tJ^ " c " 
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A-t^sy "h" AXJ "c" A-i/ay "a" (DFRS^Um (FR-i/ 

^yyvyif) ^^^tiz^i)i^mvt=.o A-pBy "b" icij:ii bfiif^csessgg 

(DDBJ, Hougs L ib, Exp.Cl in. Immunogen et., 10, 141-151, 1993)fi5f^®FR 
35.^ ji-i^sy "c" tC«t hi5if*P01607 (SWISS-PROT, Epp 0 ^, Biochemi 
stry, 14, 4943-4952, 1975) fijf^CD F R 3 ^tl^tl^ffl b 

[0 15 7] 

A-V^y "b" (DFRS^n- Kf S:;^^>rv-F 3 S S (ig^fJ##8 3) 
ilF 3 S A (@H^'J#^8 4) , $>^\,^t7^-'V3y "c" ©FR3&=I - K-^S 
y^^^_-F3RS (iB^[I##8 5) hF3RA (iB^m# 8 6 ) ^i5:v^^C:ffiM 

3SS, F3SA, F3RS. F 3 R Al± Pharmacia BiotechjC-^^, 5|fSg^^ 
teuy^o 0 0 pmo 1 e05F 3 S SilF 3 S A, feS VMi F 3 R S il F 3 R 
A^9 6-ClcT2:9-r^, 5 o°C{CT2r$)'r^^S-rs^i:{cj;UT--U>y$-ti: 
, 22p:^DNA»T;iS:#I^L'^, 
[0 15 8] 

^n^2*mDNA^;t$:WS^^KpnI (SMJt) ICj: »J 3 7 XJT' 1 ^1^ 

M-fbb, r^vNT'0JPWmP s t I (STO) tCcky 3 7°CT'i^r^m^bbfeo m 

w ? Kh ATR 5 L V a/CV I DEC$:^J|5g^^Kp n I (SM5t)lC 

3 7°CT'l^r^M'fl:b, rJ^CV^•T:-Mm^*P s t I (^vSit) lCctt;3 7X:T' 
l^ram^bb^-o m^bM^^f&l. 5% NuSieve GTGr:i/n-X(FMC BioProduc 

ts) i^m^^r^ri!Su-y^¥)vm%mmiz^v^mL. js^ts 0 0 0 b p^^c^dna 

[0 15 9] 

±|B©<J:e)^CLTMS§bfc;^'-i^3> "b" feSvMi " c " ®FR3^-i-K 
•r-SKpnI-PstI DNAJlT/iilKp n i;S:tJ«P s t I T'M^fct-^ r IC 
<fcU FR3 ^:|^5Sb^hATR 5 L v a/CV I D E C ^ - S: D N A^-f ¥ 
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-t/3y^^^ hv e r. 2 $:MV\ ^#0^^{CS!VM 6 -CT' 1 

[0 16 0] 

JM 1 0 9 zi>fcr5^> hlffllg (-^i/^yV-y) lo 
OAiUCiU^, *±T'3 0:9-r^. 4 2'C{CTli>r^0«Lfeo ri^CV>T' 3 0 0 1 
®Hi-Competence Broth (- >y i;- » §:;f,n;t 3 7 r {CT 1 ^r^-Y>:^a./^- 
hL7^^, lOO/tg/ml LB Ali55^^±{CZ:cD;^li®Sr^#, SVCIC 

«53mlT'3 VriCT-:^^^!^, e,QIAprep Spin Plasmid Kit (QI 

# AGEN) S:MV^T::/^X^ KDNA$:iii^U7^„ 
[0 16 1] 

FtfKOcDNAu- KflJ^^lfe^SB^J^rDye Terminator Cycle Seque 
ncing FS Ready Reaction Kit (Perk in-El«er) $:MV^, DNA Sequencer 373A (Pe 
rkin-Elmer) iCiU^^Lfeo IB^m^M^^-T V- ^ LTM13 Primer M4(S?@ 
Jt) ^0M13 Primer RV(SMjg) M^I«I<^)J^»iB^rj$:5Sig-r-5 ^ i: ICi: 

[0 16 2] 

tlhATRSLvb/CVIDEC. hATRSLvc/CVI DECil^i&b 
feo KhATR5Lvb/CVIDEC{C-^*tl-5fc:hi![-ft:L^A-i; 
3> "b" CDi^agH^JJttK^^Sf <5r ^ y ^iH^rj;&p3t)f{C7t-i;?3 > "b" 
y®?@H^rj<l:SB?rj#-^8 7^j;af8 SJC^-To t fc, ^ K h A T R 5 L v c 

ycY iDECK^tti^\ihm<tLm^i-PBy -c- ©i^sBH^rmtjf^^st- 

0 lC;ot1-„ 
[0163] 

( i i i ) A- Vmy "hi" ^Xf " b 2 " 
J^-Vny "b 1" ^tj: "b2" A->:;3> "b" ®FR2$:g^f 
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i:iCj: y#§gU^o A-i^sy "bl" ICtiH bi5i^S65921 (DDBJ, Tonge DW?, 
, Year Immunol., 7, 56-62, 1993) fijf^cD F R 2 /1-t^'3> "b2" IClitl 
h^#:X93625 (DDBJ, Cox JPfj, Eur. J. Immunol. , 24, 827-836, 1994)a5fc(Z)F 
R 2 = 
[0 16 4] 

A-i;?3> "b 1" (DFR2 F-tS^^-f-T-F 2 S S (SH^[J## 9 1 

) t F 2 S A (@B^J#-^9 2) , $>5V^^i/1-^;a> " b 2" ©FR2 ^n- K 
-r-5y^>r'7-F 2XS (BS^[I##9 3) t:F2XA (IB^!j##9 4) ttSVAlC 

*BiS6ij^sH^!J$:*i^> M^^fcsiiPM^A f iii^t^sp e i(D^mmm^^-t^ 

F2SS, F2SA, F 2 XS&t>'F 2 XAli Pharmacia Biotech{C<k U-^^ 
Stlfc. #1 0 0 pmo 1 eC3DF 2 S Si:F 2 SA, feS V^^i F 2 X S F 2 X 
A^9 6'ClCT2i5'r^, 5 0X:iCT2i9'ISmaf Sri:lC<fc»jr--U>e^$-& 
, 22^^DNA^;t^f^SSbfeo 
[0 16 5] 

) icj:y 3 TTCT'i^r^m-ffcbfe, m^ttS^4li5:7x>^-;i/;5:U^^nn7j>;i/A"t? 

FhATR5Lvb/CVI DEC$:tim^^A fill Jk 
t?SpeI (SMit) ICfcUS TICT'l^ram'fbbfco m^tm^m^l. 5% N 
uSieve GTGT^S/n - X (FMC BioProducts) ^MV>feT:«f n -:^y;i/«^Qcl!jlC J: 

rit«j3 0 0 0 b p:S®DNAe^>!r^^^-tsr:«fn-x>^^&i»»;mbfe 

[0 16 6] 

±fa(5Dcfce)tcLTMigLAc/N'-i;3> "b 1" feSVNji "b 2" ®FR2S:3 
- K-rSA f 1 II - S p e I DNAmiitAf 1 Ii:5:t>*S p e I T'^mbf^w 
illCj;y FR2^|ill*bfchATR5 L V b/CVIDEC^^^5f-&DNA^ 
>r>!f-S^3>=^^y h V e r. 2 (^tSJt) S:MV^. ^#©^:&lC=SevM 6 1 
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[0 16 7] 

r^jft^M-a-^S::^®® JMl 0 9 hMM 3j<>s;?->) l o 

0 fi 1 iZM:^. ^±-e3 O^m. 4 2°CiZX l^mmUbt^. ^^V^-e3 0 0 ^1 
OHi-Competence Broth(- S^'— >) S:iD;t3 7 °C (CT 1 ^P^^ 

x-^^y^zLK- h LT:A:®M?^^^|^#:S:#;t„ :i(DmMmmi^^ LB Am 

m4mlX3 7°CICT— ^QIAprep Spin Plasmid Kit (QI 
AGEN) ^m\'^XZf^7.^ KDN A$:^igL7£:o 
[0 16 8] 

0 ^''^X^ Ktfi® c DNAn- KM^®i^^@B^rj5:Dye Terninator Cycle Seque 

ncing FS Ready Reaction Kit(Perkin-Elmer) §:MVn. DNA Sequencer 373A (Pe 
rkin-Elmer) iZ^iJ^^LtcLo iB^lJ9^^«:/^-f x'- il bTM13 Primer M4(S?@ 
Jt) :5:UfM13 Primer RV(S?@5t) M^^fRjCD^gSSB^J^rflS^f -5 3 h fC j; 

[0 16 9] 

1" feSv^^iA--s;3> "b2'' Srn- K"rs«^^S:-^;tt-<5:;^^>?.^ KS:-e 
tl-^'tlh ATR 5 L V b 1/C V I DEC:5tt)fh ATR 5 Lvb2/CVIDE 
^ Ct-^^ht=.. ^^^^ Kh ATR 5 L V b 1 /CV I DE CC-^^tl-Stl hM 

-fb L ^ A - 2; 3 > " b 1 " (D^mmmAxj^Mm-r^ r^j mm^Rty^A - a > 

"b 1" T$y^iB^J$:gB^rj#-^9 5&af9 6lCa^i-. ^fe, ::^^;:^^KhAT 
R5 L V b 2/CV I DEClC-^^tl^b hM^bL^A-i;3> " b 2 " ©j^S 

#9 7^11^9 8{C^t-, 
[0 17 0] 

(3) t: hMmf^lso^e^^^^^-CD^^ 
(i) n hMfbHmi:=^^^L^^C[)M^-& 
H^VMJ^Sr-^t?:/^;^^ FhATR5Hva/CVIDECS:Nhe I ^tK 
SalIT'?ifl:L> t hM-fbH^VM^CDcDNA^^^-^rtSFiRL, chATR- 
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^mi^mm^^y^S. K/^C^^-, chATR5/N5KG4PS:Nhe I^Stt^S 
a 1 HZXmit-t^^tiZ^i)mmLrz.c hATR5/N5KG4P (Sa 1 I 
/Nhe I) IC^ALfcc re) L/T#$gLfe>^^;^^ FS:hHva-chLv/ 
N 5 KG4 Pi:^i&Lfeo 
[0171] 

HilVfIJ|JcS:-^t?>^^;^^ FhATRSHvb/CVIDEC^Nhe I i5:t>* 
S a 1 I T'M'ffcb. hM-fbH^VMilJcC^c DNA»T>T ^rHIllXL, chATR- 
5m^*:^3^^^>^^ F'^^d?-, chATR5/N5KG4PS:Nhe I^tJ^S 
a 1 I {crm^fb-r-Sr iltCj; Uiii^Lfec hATR5/N5KG4P (Sail 
/Nhel) IC^ALfeo r-^LTf^SSLfe^^;^^ F&hHv b-c hL 
N 5 KG4 Pi:#ifeLfeo 
[0 17 2] 

HiKVMi|5c&-^t?:^^^^ FhATRSHvc/CVIDEC, hATR5H 
V d/C V I DE C^O^h AT R 5Hve/CVIDEC$:Nhe I AXf S a 1 
IT'M'fbL, fc: hM-fbH^V^Jgc® c DNA»T>H^&iaiRL, chATR- btfCi^ 
163^^^:^^ F^^ i5i-> c h ATR 5/N 5KG4P&Nhe IJkt^S all 
(CTM-fb-t-^r htCj; UMi^bfe c hATR5/N5KG4P (Sail /N h 
e I) izmALt=.o ZoLXi'^mLtc.^^^^ F$:hHv c-chL v/N5K 
G4P, hHvd-chL v/N 5 KG 4 P^D^h H v e - c h L v/N 5 KG 

4 Pi:^i&Lfe<. 
[0 17 3] 

nmyU^^^ti-^f^y^^ FhATR5Hvf/CVI DEC^t>*hATR5 
H V h/CV I DEC^Nh e IJkXf S all XmitL. M FMfbHMVMJgJc© 
c DNA|^;^S:tlfJRb, c h ATR- S^^^JH^^:^^ F'^i^^-, chAT 
R5/N5KG4 PSrNhe i:S:t>*S a 1 IlCTM^fc-tS r i: IC J: V fSSgbfe c 
hATR5/N5KG4P (Sa 1 I/Nhe I) JC^AUyco Zz>VXf^mi' 
fcLZf^T.^ F&hHvf-chL v/N 5 KG 4 P^ttJ^h H v h - c h L v/N 

5 KG 4 Pil#i&L:fe„ 
[0 17 4] 
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amymm^^ti^'^:^^ KhATRSHv i/CVIDEC25:y^hATR5 
Hv j/CVI DEC$:Nhe i:RtJfS a 1 IX-m^tL. t: hM-ffcH^VM^© 
cDNAm;^-5:IlIlKL, chATR-5JlL#:f§Ji^^>^.^ K^^^-. chAT 
R5/N5KG4P^Nhe IRZJ^S a 1 HZX m^tt ^ ^ HlZ ^ mm Lt^ c 
hATR5/'N5KG4P (Sa Il/Nhe I) {C^Atfco 3e)LTf^igL 
rz.Zf^7.K FS:hHvi-chLv/N5KG4 P^t>*hH v j - c h L v/N 
5KG4 Ft^^ht-^ 

CO 1 7 5] 

H^VMiicSr^tf:^^^^ KhATRSHvb 1 /C V I D E C JttJ^ h A T R 
5Hvdl/CVIDECS:Nhe 1^5:0^3 a 1 IxmitL. t: NM-ffcH^VM 
^® cDNA^;^-§:|lf4XL, c h A T R - 5 m#:|§ig^^^ ^ ^ ch 

ATR5/N5KG4P$:NheI25:t)fSal I CTM^bf S 3 IC J: »; L 
?^chATR5/N5KG4P (Sal I /N he I) tC^ALfeo ZL'^hXW 
mvrc-:f^7.^ KSrhHvb 1-chL v/N 5 KG4 P^O^hH v d 1 - c h 
L V/N5KG4 Pii^^Lfeo 
[0 17 6] 

(i i) i^hm^tLmii^:<^Hmt(Dm3!f--^t>'^ 

^^l§^/^^^-N5KG4 P$:MV^T. 9 Hmi:®7ia^-^t)-frT'li hM 

KhATR5Lva/C VIDEO, hATR5Lvb/CVIDE 
C> hATRSLvc/CVIDEC, h A T R 5 L v b 1 /C V I D E C, h 
ATR5 L vb 2/CVI DECSrMPM^B g 1 II (^MJt) MS^W ( 
SMJt) {C^U3 7°CT'2~3^ra?i^CLfc„ miYM^^^l. 5%*fcli2% 
NuSieve GTGT ;i/n -X (FMC BioProducts) Srffl V^fcr;^f n ->^>!f ;i.«^^«r 
ICiy^ilL, *?I4 0 0 b P:S0DNA^;^$:^;frsr;{fn->^;^-S:^»;mL 
fee T:^n-:^;^-$:73i7-;i/^t)f^Dn7}N;i/AT'flimL, DNAf^^-^rx^ >^ 

[0 17 7] 
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-Bglll DNA^>tilSpl IJkX^B g 1 IIT-?mtb:fec h ATR 5 H v/ 
N 5 KG4 P$:DNA^-f >5f-^>3 >^^y h V e r. 2 (^Mit) &MV>, ^f^f 

[0 17 8] 

j&^^'U^m^izBMJMi 0 9 3>t:°T-> hMSa (-yjiiyt^-y) i o o ^ 

UCAn;t, *±T'3 04>r^> 4 2TCIC-Cl4)'ra#gbfc, V^T' 3 0 0 1 ©Hi 
-Competence Broth(- 3j<> i^- >) Srirtl^ 3 7 X: ICT 1 ^IS^ >^a./<- h b 
tc^. 10 0/ig/ml LBA^^^«I±lcr®:A:]^aS:*^. 3 7X:{CT- 

[0 17 9] 

rCD?^K«^'«^SLBA^«e2 5 0 ml tfeliS 0 0 m 1 3 7X:iCT— 
a<zfs®4)-7^^e)PlasMid Maxi Kit (QIAGEN) $:MV^T^^;^ ^ KD N A 

^ K$:-etl-6tlc h H V - h L V a/N 5KG4P, chHv-hLv b/N 5 
KG4P, c hH v-hL V c/N 5KG4 P, c h H v - h L v b 1 /N 5 K 
G4 PJkXfc hHv-hLvb 2/N 5 KG 4 Pii^^Ufco 
[0 18 0] 

(iii) t hM^bH^i:t: hMfbL^®m-^it 

HmVM*^«:-^tfy^>^^ FhATRSH V a/CVIDEC&Nhe I j&tJf 

R_ 5^^L^A-S>'a> "a" c D N A®SH^^I$:-^t^ ^ K c h H v - h 

Lva/N5KG4P&Nhe I&tJ«S all iCTM^Lt-'S ^ 2l J: UMi^bfe 
hLva/N5KG4P (Sall/Nhel) IC^Abfco re)bT#$J^bfc 

KShHva-hLv a/N 5 KG 4 Pil^rfebfco 
[0181] 

UmV^^^^ti-:^'^:^^ FhATR5Hvb/CVI DE C;5:t5h AT R 5 
Hvc/CVIDECS:Nhe i:5tt;Sal IT'?mtb, H hMfbH^VM^lIc® 
cDNAm^iSrlSJRb, tl hM^bAT R- 5i5tf!{cL^/1-y a > " a " cDNA 
^DiB^lI^'^t^:/^;^^ KchHv-hLva/N5KG4P&Nhe I JkXfS a 
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1 li^rmitr^ZtiZ^Vmmvr^hhv ei/N5KG4P (Sa 1 I/Nh 
e I) JC^ALfeo :it)LXi^mi^r^^^^^ KS:hHvb-hLva/N5K 
G4 PJSiXJ^hHv c-hLva/N5KG4 P t^^Lt^o 
[0 18 2] 

H^VfI^S:-^t^>/■^;^^ KhATR5Hvb/C VIDEO, hATRSH 
vd/CVIDEC^0fhATR5Hve/CVIDEC§:Nhe I^t>*Sa 1 

in:^L^A-s;3> "b" cDNA©ffi^J$:-g-tf>^^>^^ KchHv-hL vb 
/N5KG4P&Nhe 125:^^8 a 1 1 izxmit-t^ Z tlZ^ ^jmrnLtchL v 
# b/N5KG4P(SalI/NheI) lC#Abfeo 3 e) LT^tgLfc^^;^ 
5 KS:hHvb-hLv b/N 5KG4P, hHvd-hLv b/N 5 KG4 P 
&t>*hHv e-hL V b/N5KG4 P t^^L^. 
[0 18 3] 

H^VM^$:-^tf>^^;^^ KhATR5Hvf/C VIDEO, hATRSH 

V g/OV I DEC^O^h ATR 5 Hvh/'OVIDEC$:NheIS.t>*Sal 

IT-m-ftL, t hMft:H^VMJgc(^)cDNA^>^'S:ML, h: NM-fbA T R - 5 

M#:L^A-t;3> "b" cDNA®aB3«JS:^tf^^X^ KchHv-hLvb 

/N5KG4PS:Nhe lAV^Sa 1 I ICTM^bfS i: J: »; g^S^Lfe h L v 

^ b/N5KG4P(SalI/NheI) {C#AbAc„ 3 e> LTf^^gLT^cy^j^ 

^ K$:hHvf-hLv b/N 5KG4P, hHvg-hLv b/N 5 KG4 P 

&C;^hHvh-hL vb/N5KG4 Pi:#i&Lfc„ 
[0 18 4] 

H^aVM^llcSr-^tjy^::^^ KhATRSHvi/CVI DECSt>*hATR 5 
Hvj/CVIDEC$:Nhe IRZJ^S a 1 IT'MfbL, t hM^fcH^ VMl|!c® 
cDNAm>H^$:iaiKL, t hM-ffcATR- 5M^L^A-S;^'3> "b" cDNA 
(Omm^^tiZf^^:^^ KchHv-hLvb /N5KG4P$:Nhe 1J^X}^S a 
1 liZXm^t-t^ZtlZ^i)mmLt^hLvhyN5KG4P (Sa 1 I /N h 
e I) {C^ALfeo LTf^$gL?^>^^;^^ KS:hHvi-hLvb/N5K 
G4 P^itCJfhH V j - h L V b/N 5KG4 P^^i&L)^, 
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[0 18 5] 

H^VMgc5:-^t?y^X^ FhATRSHvb 1/CVI D E C;5:t>* h A T R 
5Hvdl/CVIDEC$:Nhe Ij^tJ^S a 1 IT'M-fbb. ti hM-fbH^VM 
JgeODc DNA^>^$:llIiKL, H hM^bAT R- 5m^L^7'<-i;^'a > " b " cD 
N AC9SS^J&-^t/:/^X^ KchHv-hLv b/N 5KG4P$:Nhe I S.t>* 
Sail (CTM-fb-r-Sr ^^CJ; yii$gL/;^h L vb/N5KG4P (Sail/ 
Nhel) C#Ab^. re) LTf^lSLfc:;^^::^^ KSrhHv b 1 -hL V b/ 
N 5 KG4 FJSiXJ^hHv d 1 - h L v b/N 5 KG 4 P^^i&Lfeo 
[0 18 6] 

^ H^VfI^S:-^tf>^^X^ KhATR5Hvb3/CVI DE C;&t>*h ATR 

5Hvd3/CVIDEC$:Nhe IjRtJfS all T-mffcb, t hSK^bH^VM 
llgCDc DNA{^;tS:llIlRb> hM-fbATR- 5fit#;L^A-$;a > "b" cD 
N AcDBB^rjSr-^tf^^X^ KchHv-hLv b/'N5KG4 P&Nh e I S:t>* 
Sail iZXm^t-t^^iUZ^ijm^l^r^hh vb/N5KG4P (Sail/ 
Nhel) IC^ALfeo re) bTf^SSLfey^^X^ KSrhH V b 3 -h L V b/ 
N 5 KG4 P;S.t;fhH V d 3 - h L v b/N 5 KG4 P 
[0 18 7] 

H^VM^^r-^tj*:/^::^^ FhATR5Hvb/CVIDEC$:Nhe I 
^ SallT-m-fbL, t: hM^bHi^VMJ^Oc DNA{^;t^IllXtXL, HhMfbAT 
R- 5^f!f:L^A-i;a > "b 1 " 2S.tJ« "b 2" c D N A(Z)iB^JS:-g-t/^^:^ ^ 
KchHv-hLvb 1 /N 5 KG 4 P^SttJ^c hHv-hLvb 2/N 5 KG 4 
P S:Nh e I^tJ^S all iZXmit-t ^ Z HiZ ^ UMlSJLfeh L v b 1 /N 5 K 
G4P (Sal I /Nhel) :5:t>*h L vb2/N5KG4P (Sail /N h 
el) IC^Abfe. re) bT^$SLfe>^^X^ F&hH V b -h L V b 1/N 5 
KG 4 PS.O^hHv b-hL V b 2/N 5 KG 4 P^#i&bfe„ 
[0 18 8] 

H^VMi|Jc&-^tfy^X^ KhATR5Hvi/CVIDEC$:Nhe I RV^ 
SallT'M^bb. \lhm^tHmYmm<DcDNAm}i^mi\SLl^. HhM^bAX 
R- sm^L^A-i^s > "b 1" jStO^ "b 2" c DNA©@B3^J&-^tf^^;?>^ 
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KchHv-hLvbl/N5KG4 P^t^^c hH v-h L vb2/N5KG4 
P^rNhe IRnSa. 1 HZXm^tt^ZtlZ^yjmmLt^hLvh 1/N5K 
G4P (Sall/Nhel) J^tJ^h Lvb2/N5KG4P (Sall/Nh 
e I) iZMALt^. ^oLXi^mLr^zr^T.^ K$: h H v i - h L v b 1 /N 5 
KG 4 PRXJ^hHv i-hLvb2/N5KG4 Pil^ifebfc. 

[0 18 9] 

(4) CO S - 7mm^(Dh^y>^y :c^i/3y 

\^^cos-7mmx~mmz^^^ii:r-, 

# ^^L/fe^^^^;^^ K/>5^^-$:Ge n e P u 1 s e r ^« (B i o - R 

a d) SrfflVNToiL/^' h nxKU'-i/H >lc J: y CO S - 7jNBMlC?^jg#ALfc„ 

PBscfi{cixi 0^ mmymi<Dmmm^xmm^nx\^^cos-7mmo 

. 7 8ml{C. K5 0 A g^SV^^i2 0 /t g S:Ja;t, 1, 5 0 0V, 2 

5 fi FCO^mWAiZX/'^JVyf.^^X^, 
[0 19 0] 

^mzx 1 0 ^m<Dm'^mm<D^. xu^r hnjKu-j/H^^aiistifcm?: 

5%® Ultra Low IgCir i/Jd&i^jfil^f (GIBCO) Sr^^fTS DMEM^fife(GIBCO) {C 
MML. 1 0 c ^l^^|M^SV^^j; 1 5 c m^#M?:MV>T C Og ^^^^^a./^-^ 

fi^HBCHO Cr-JUy^>(myy-^y^ .y^) ^tQ^t^o ^^iZ7 2mm% 

fee 

[0191] 

(5) mi^<Dmm 

COS-7mm(Dmm±m:fy'^^(Dmi^(Dmm^kffiGel protein A MAPSII:;^^^)/ 
h(Bio-Rad) , ^SVNtirProtein A Sepharose Fast Flow (Pharmacia Biotech) 
^fflV^T^fo;to AffiGel Protein A MAPSII^^v h V^ h^#CD 
M:&{Ct^^oT^f ofeo rProtein A Sepharose Fast Fiow^m\t'^-^^^ltSil~f(D^ 
OiZn^tcL. 
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[0 19 2] 

1 m 1 (DrProtein A Sepharose Fast FlowS:;;!?'^ A(C5t^L, 1 O-^iCDTB 

IC13. 5ml(Z)2. 5mM HCl (pH3. 0) ^^Slg-fCl i: fC J: o TPR^ L 

J: y^mi/fe. 1. SmlODlM Tris-HCl (pH 
8. 0) ^m^^^il\Zi:^xm^WL^^mhf:L„ 

m%-^t\>t:Lmiim'^\Z'D\^X. ■fe>hy:;^l/'y:/30=fob<ttl00 (ami 
con) S:Mv^fclS^^iig$r2~3tlIff e»ri:{Cj: T B S {C^^$:g^b, 

^ ^f^mzmi. smi ^T'igj^b;^. 

[0 19 3] 

(1) EL I SA{Ci:S^^?ilt®ii^ 

mM/SM^CDfei?)®E L I SA^\y- h J; {C LTii$g Lfeo ELI 

SAM9 67X^l/-h (Maxisorp, NUNC) ©#5^ ^ M-ffcA 7 T - (0. IM 

NaHCOg, 0. 02% N a Ng , pH9. 6) (J[J^T> CBUm^) X 
1 ytt g/ml ®^gM{CiiSgbfe^=3[f*a:ti h I gG rm#: (BioSource) 

1 0 0 1 H^ift: b> 2 0 0 1 (D^^/i vyy- (so mM T r l s - h 

^ C 1 , 1 mM MgCl2> 0. IM NaCl. 0. 05% Tween20 
, 0. 0 2% NaNg, 1% ^l/ikmrA^zr^y {BS A) ^ pH8. 1) 

«±»fe s V ^ D B tc xm.mmm hx^n \zmxr=.o 

[0 19 4] 

1 ^r^^M(CT^>^r^'<- h LO. 0 5%Twe e n 2 0 Sr-^tf ^;i//^>y n 
PBS (J;j/ITRB i:l9?i-) T'Sfetl^^, DBT'l 0 0 0^^C#5^bfeT;l/;JJU:7:^- 
J^7T^-■€|g-a•"^^Mt h I g G rM#;(BioSource) 1 0 0 ^. I ^mxtc. 1 
^ra^^g{CT-r h L R B T'gfe?t<Z)^, 1 mg/m 1 -5 J; e) fC S 1 

gmal04 (p hn73:r.;i/U SIGMA) SrS^A^^T- (5 

OmM N aHCOg , 1 0 mM MgCl2> pH9. 8) lC^«?bfc%(^ ( 
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SMmWitm-t) ^ta:^. 4 0 5/6 5 5 nmT'®lS3fe^$:inicroplate r 
eader (Bio Rad) vm^Ltco a^M^OX 3? > 3?*- Fi: LT I g G 4 /c (The 
Binding Site) S:Mv^;^o 
[0 19 5] 

(2) umu^momm 

Lr=.o mmit\ihmmmmj 8 2 (atcc htb-d ^^\,^rz.o ms^m 

9 6 5^:^1/- h(Z)6 OT^iC 1 X 1 0^ J 8 2MISS:fll^3i^?^„ 
^y^^^-^-V IBmmV (1 0%(Z)4^MirMm (GIBCO) ^^tlRP 

# MI 1 6 4 0^%) , mm^mm^^r^. mmm^^x. soo/iiooPBST- 

#7^§: 2 imgfe?|fL7^„ 4 %(D>'1^3t;;i/AT;b-rfc: K$:-^tfP B S (Jgi^T, PFA 
/PBSii^t-) S:#5^ici 0 0 ytt IMA, *JiT*l 0r9-r^#gb> MflS&Sffl 

[0 19 6] 

P F A/P B S $:|^T. 3 0 0 /t 1 ® P B S T'#7X 5: 2 ESfetl^^, 2 5 0 1 
(?)DBT'>^ny^>5^bj^. ^« Jilt S V ^ itmmUi^ D B {C T ai5g#3|?? L T 

B-^i 0 0 omiz^mLt^rji'ioVyyf^'.yy^-if'^-^^^in,}^ hi sGrm 

^ ^(BioSource) 1 0 0 1 §:;(/II;t7t^ ^^{-^ ^ ^^^^ |, g 

J^®®*>, «^^?g&inA, rj*C{C4 05/655 ninl?®l]K)t^S:Micr opiate R 
eader (Bio-Rad) Xm&Lt:io 
[0 19 7] 

(3) ^mm^o)mm 

>j?y^X-9^>, Thromborel S(Behringwerke AG) {C j:S Factor XaH^pi^^gffi 
&JI|g{CM^Lfe. 1. 2 5 m g/m 1 ©Thromborel S 1 0 ^ 1 

Mmrjtmmiz^w.bt^mi^ 1 0 ft nzmmm i5mM(DCaci2 ^ o. 1%® 

B S A$:-^tfTB S) eOfil^MX. 9 B'j^^U'-h^X^UX imm^m^ 
•^fco 3tl{C3. 2 4 5 yci g/m 1 ©11 S^T^J'tJ^-X (i2;H?-::^ • ^ ^ h U 
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-X)S.U^82. 5 n g/m lot h7T^^-V I I a (x>1f >r A • U i?-- 
[0 19 8] 

0. bM<DEDTA^l 0 fi im^. j^^SSr^tlhSitfec z:tllC|§^^®^?K 
S: 5 0 )£i lilll;t, Microplate Reader(Bio Rad)-^4 0 5/6 5 5 nm(DVBi.^M^ 

o mi^Mmu<D 1 mm(Dm^mmt^ i o o Vooym^a "tn^etKDm.ytm^ 
ittf^^^^m^ (%) ^nmLf^o 

^^mn^mty^-y^. }>5=--A|g-feaKS - 2222 (Chromogenix 

# ) ^w^H^mizm^mmL, mmy^'e2iB^mvt^^. ^';>^b>?g (o. em 

g/ml /\:J|r-»^2;>'^^U >^nv>r K, SIGMA) HI : IT'ig^nLMSSb 
[0 19 9] 

(4) m^(DMm 

(i) H hM^bH^A-i;3> "a" il^:^^Lmt.<Dm^-^ 

t: h§i['fbH^A--i;3> "a" ii^^^L^S:,ffi«?^i-^43'ti:feia#: (a-ch) 
^i^mh. cell E L I S AtCTin:MM^|gS:ii^fci:^5, iSSSMT'^t 

^ ^tt^mo^^^^mfls (ch-ch) ^Cit'^T§|V^?S'|^T'feofeo cfcoThlhM 
[0 2 0 0] 

(ii) t hMffcL^A-e;3> "a" ^:^r;i^H^a:(^)M-a-iir 

ti hM^bL^A-i;a > "a" ildr^^H^SrM^^-a-tJititm^: (ch-a) 

srf^s^u, cell ELI sAizxmmU'^m^m^r^.t^?). ^:^^mi^t. 
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[0 2 0 1] 

(iii) n hM-ftH^A-i;3> "a" t\ihm^tLm.A-V3y "a" t 

t: hMffcH^A-i;3> "a" i: fcl hMffc L^A- 3 > "a" ^m^-^t)-^ 
tctfLi^ da- a) ^i^ML. cell E L I S A {CT^MM^fg ^IS^Tt ^ d 

[0 2 0 2] 

(i v) ti NM^bHMA-2;3> "b" , "c" jSlXJI^ "d" t^^^Lmt.(D 

m^m^'^t>-^r:Lmi^ c-eti^ti "b-ch", "c-ch",^tjf"d-ch 

" ) Srf^ilfL, cell E L 1 S Aizxmm^^^m^m^r=. t -d-c 
h" «^^^Ja;i*i:im^®^n:M^-^?|§'f4*'^^i?)P>n, "b-ch" RXJ^ "c-c 

^^^ijslcJt/^T, "b-ch" liSt^l^^, «cl-ch" ttfc-r*^lC^V%?SttT' 

feo ^^XUhm^tHm/^-VBy "h" «d" hM^t:Hi^T']^VN?S'[S 
5: ^ "T i: # X. e> ti S / - 1;? 3 > 1? ^ o ;t , 
[0 2 0 3] 

(v) hMfl:H^A-i;3> "b" tiihmitLmA-i^^y "a" 

FR-i/-v^y^Ui/^}cj:oT/N'-^'3>r^yyLfefc:hS5!'fbHm/1--:;3> 
"b" tlihmitLmA-i^^y "a- S:,ia*^^t)i±fetlT:^ (b-a) 
.cell ELI S AlCTJaMM^ti$:|^^fci:35, iSS^T-JaMJC^-TS 
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^^y^VN^SI^-e^ofeo J:oT "b-a" " a - a " <k U ]Sv>^S$:^t- 

$^ t in ^ ffi V ^ fF #r b 7^ t; ® "e -5 o 
[0 2 0 4] 

(v i) t hM'fbL^y'«-i;3> "b" , "c" i:dp;t^H^i:<^iia'^-& 
hM^bLm/1-$;^3> "b" M "C &^;l^Hmil»I«>^t>-ii:fem^*i ( 
-eti^n, "ch-b", "ch-c") S:f^Sgbfci:r5, v^-rn®^<i|c%m 

> "b" ;S.tJf "c" hM^l:*L#:L^<©^Mi:b;^= vC^:^mf4^fi5f5©r ^ J 
^J^»i5^;^)Uo^^?;5;v^/^-i;a> "b" ®^AV1-2;3> "c" <k UiitMffi®^. 

[0 2 0 5] 

(v i i) t: hM-fbH^z-^-i^a^ "b" n hM^bL^/^-^ a > "b" 
nhiS-fbH^/l-S^a^ "b" 5:11 hMfbLm7N'-e^'3> "b" ;&t>' "c" i: 

[0 2 0 6] 

(v i i i) "b" :s:tJ^ -d- hs^bL^A-y 

a:y "b" iiCDM-a-tir 

LmzN'-i;a> "b" (-eti-T^x " b - b " 25:1)^ " d - b " 

) $:#SSb, cell ELI SA{CTMM*g^lBS:ii'<fei:r6, " d - b " 
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MttT'&oTto cfcoT "b-b" itmmmii.^mm(Dm^^/^-t^3y. -d-b 

[0 2 0 7] 

a> "b" i:oDM-^-& 
?^I*-^t>-&feJn:#: (-etl-Ftl "e - c h" 2itt>* "e - b" ) Srf^Sg bTt 3 5, 

• tfci^<DmmAf)^^mz{&<, R^mm^^m^^ifm^vx\.^r^. *fc «e-c 

[0 2 0 8] 

(X) t:hMft:H^A-i;3> «f , -g- -h" ii fc: h^ffcL^A- 
s^'3> "b" i:cDM^i± 

"b" ^,ffi<?^^*5i±fcfit#:S: (-eti-rti "f -b" . "g-b" iiOt "h-b" 
[0 2 0 9] 

(X i) t hM^fcH^A-i^H^ "b 1" "d 1" iit: ^i^f^:Lm7^'-i; 

3> "b" tCDM^it 

thMfbH^A-e^H^ «b 1" «d 1" ^nhmithm/^-Psy "h 
t.m^^t>-^t:Ltn.<^ ^ (^n^ti " b 1 - b " ^tje « d 1 - b " ) f^ig L 
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[0 2 10] 

(x i i) n hmitumA-Vsy "h3" JkX^ "d 3" ilt: hSE^bLiiA- 

\L ^M'fl:H^7^'-i?^ > " b 3" S.tK "d 3" 5: H hM-fb LMA- a > "b 
" >LU^^^^f^^^^ (^tl^tl "bS-b-JSLt^-dS-b") 
-5, «d3-b" ®*Li^M-^|gli^^^ta#^«l:';fc-r3^>^t-^^oTi3y> "b3 
-b" cO*n:MM'^li«se)lc^oTVAfco "b S-b" ©mMcffOlili "b-b 
" J: USUI'S Mffi^^bfe* dr;l^^^js:(^?S'ffilCli2a.li-r, "d3-b" 

[0 2 1 1 ] 

(xi i i) nhM^fbH^A-S^aV "i" M "j" i:^;i^Lm:S:t)fii h 

ML^A-S^a > "b" 
H hM-fbH^A-i^'a^ "i" S.r>* "j" $:^^9Lmi:ia^^t)ii:fc*n:^ ( 

-eti-rn "i-ch" s:tJf "j-ch" ) >L\^vm.\c'Lm.}-^-v-ay "b" 

(-eti^ti "i-b" "j -b" ) srf^ssb. tn:M^-^ie;& 

M'fi$:^b^^o "i-ch" {Cli:ir^^mflsOD?Stt$:±ia^i5T:Mtf'^li:^)^^«je> 
[0 2 12] 

(x i v) t hM-fbL^yi-i^a^ "b 1" M "b 2" 
ti h§ff^bL^;'«-S;>'a> "b 1 " W "b 2" &^;l^H^ilM^^-^t>-ti:fem 
"ch-b 1" :S:tJf •'ch-b2'' ) ^^^\.f=.)LZ.h. VNTti 

h-bl" T'li^^^Ja^iH^^^^SIS^^O. "ch-b2" T^ttlSm^SM-e 

^^^fiT:^^^^±ta-g>?Stt*^|g«)^ti^c. A-i;a> "bi" ^tj^ "b2" i: 

-V^y "b2" ®:6•*^^tlTV^So 
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[0 2 13] 

(xv) t hM-fbHiPA-i/a^ "b" t\ihm^tLm/^-i^By "b2" t 

( "b-b2" ) srf^^igL, mmm^mAv^mm^^^^^m^Lf^. m 

[0 2 14] 

(x V i) ti hMffcH^A-i;3> "i" ill! hM-fbLi^A-t^a > " b 1 " 
# Xlt "hZ" tom^'^ 

i^hm^tHm^-^-t^By "i" SrH hM-fbL^A-S^'a^ "bl" Xtt "b2 
" iim^^tDi^:t=.mi^ (-etl^tl " l - b l " " i - b 2 " ) &#SgL, M 

MM-^ig:atjfMM4'ftiiB&Mj£L;S:o "i-b2'' (Dmm^^^m^t^^^mi^t 
mm^x% "i-hi" ittDr^'iz^^^^mmv$>-or=.. tr^. -i-bi-^ 

i-b2''>«i-bl'' ®Jli^C^A^ofeo 
[0 2 15] 

^ (1) CHO^^M^MflS**®tfSC 

thM-ftm^ (b-b, i - bjatJfi -b 2) ®^^^^«|fffla;^S:tf3it--5 

MskmrnrnzBUtLfc^cHomm (dg4 4) 

[0 2 16] 

KDNA, hHvb-hLvb/N5KG4 hHvi-hLvb 
/N 5 KG4 P;g.tJfhH V i-hLvb2/N5KG4 P$:MPSSmS s p I ( 

^>'-;PtfcM{C<k»j5|f$gL7^. xu^ hn/i<-l/-i/a>^S (Ge ne Pu 
IserjBio Rad)lCj:y, lft^<^{C bfel^J^jg^^/^^^ iJf - $: D G 4 

4«wjiigic#ALfeo DG4 4mm^PB s ic 1 X 1 0*^ /m 1 (Dms^mmxmm 
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, 5 0 0V, 2 5 F(D#«^*{CTA;b:;^.&-^A^o 
[0 2 17] 

^UKxi o^m(Dm'^mm<D^^ }^^^'*)'>^y-^^s^y (gibco) 
iur. HT) ^^m-t^ c HO- s- sFMumi&i^^M^nt^MM^MMh 

, 2*JC® 9 6 5^5pjg:/l/- 1> (Falcon) (CI 0 0 1 i: e> {CSIS 
CO2 >f >^n/^-^?-lCT«#Lfcc m^^^&S-g^r^^lCHT&UJlmg 
/mlCJDGENETICIN (GIBCO) S:-^;^-^ S C H O - S - S FMII^^S: 1 0 0 1 
/T^iDX., 5 0 0 /i g/m 1 ©GENE T I C I N^f^^^fefC^^b, ^^i^^^ 

[021 8] 

(2) n hM>fbmf*J®:*:*«$8 

|fjlB(D<J:e>tc^fflLfcli hMfbJa^: ("b-b", "i-b":S.t?"i-b2 
" ) l6i^DG4 4^Jia>»S: 2 L n-^-:K (CONING) $:MV^, 5 0 0ml/ 

HO-S-SFMII^%S:ilI;t, StJf^^bfco ^«?KttM^l>:&l8llC J; »JMflg?g[ 
0. 2 2 /tim=fe)b<«0. 4 5 Atm(Z)7'f >n/^-T'?SjSLfco 

in AT7>f --r-f -;5j^-^(Poros) ^g^MbfeConSep LC100e/;?.7^A (^UjKT 
[0219] 

(3) ELI sAiz^^mi^^m<Dm^ 

mi^Mmm&<Dr:Li^<DE l i sAzfu- h^M^^izLxmmvfco e l i 

S AM 9 6 7^:;^ I/- h (Maxisorp, NUNC) (D^'T^^CBX I fi S /^ml (DM^i^ 
mmi^tc-^^tji^h I SG jUi^i^ioSouTce) 1 0 0 fi I XM^itL. 2 0 0 fi 
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[0 2 2 0] 

1 mmmmzx^y^:^.^- hLRBxm^^. dbt- i o o o#ic#f?Lfe 

r;V:^Vyyit:f.y7^-'^m^^^Uy^ h I gO rmflt(BioSource) 1 0 0 A 1 

a1;£|Dx.> 4 0 5 / 6 5 5 n m'X?C0^3^M5:microplate reader(B i o R a d 
) Xm^htcLo mmmm<D7.^y^-\^tLXl gG4 K (The Binding site) 

% [0 2 2 1] 

(4) 

tltMM-^M^®7£:«)®C e 1 1 E L I S A^l/- h-eii, ^i^C CD J: e) {C b T IS 

ssbfc. mmituhmmmmmj 8 2 catcc htb-d &ffiv^fe„ jmas 
mmmQ 6 7^:;^i/- hic i x i o^ mcd j s 2^ss$:il^^2.^:t^ rti$:co 2 

>r>^a./<-^--ei B^mV (1 0%(Z)4^S^i?j4l'^f (G I BCO) Sr-^tfRP 
MI 1 6 4 om^) > jfflJSa&g^^Sitfco ;^«MS:^T. P B S T'#7^ 2 lagfe 
t^Lfeo PFA/PB S&#5^lc 1 0 0 At lAn;t. ^±"^1 Or0>r^#gL, 

^ [0 2 2 2] 

P FA/PB S $:*§T, 3 0 0 a 1 (Z) P B S T'^TtS: 2 UlSfe^i^i^, 2 5 0 ^1 
®DB"e>rn^ydp>ifL7S:o 5|fSSm^*c$:_h?|(!f^^^S::bi:lC, DBCTlO^g 
/m 1 i U^i^i:b2T'^Pg#f?bT 10 0^1 ^^f^lZM^t^. m^ZX 2mm^ 
y^=L^- hVRBxm^^. DB-Tr 1 0 0 0 miz^m.V faT Ji^ij V y ^ :^:7 7 
^-if^^-^'^JJlli h I gG rm^js(BioSource) 1 0 0 /* 1 ^MlCT 
l^^>r>^a./<~hLRBT'gfe?t®®t>, 1 0 0 ^ liJOA., mz4 

0 5/6 5 5 n m"e®® Mi crop late Reader (Bio-Rad) XM^Ltco 

[0 2 2 3] 

(5) TFi4i5^?S'f4 (7ri^^-XaM^Pl«?Sf4) (DM^ 
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Thromborel S(Behr ingwerke AG) IZj:^ Factor XaM^Pfl^fStt^Jl^fC 
M^L/fec 5 mg/m 1 ©Thromborel S 1 0 /i 1 iltM^^ I 0 fi HZ 

(5mM(Z)CaC Ig > 0. 1 %<DB S A^r^tiT B S) 6 0 fi 1 ^iU^ 
, 9 6 7^^l/- htfiT'^mt? 1 ^ISM^S^-^^o m^!fili^g»?S'^2 0 0 /t g/m 
1 J; U <iiji:b 5 X^mm^m b fc, 
[0 2 2 4] 

Zltlica. 2 4 5 /i g/m l<Dth7T^J^<5?-X (i2;i/1f;^ • ^3i<^ h U -X 
):5^tJf82. 5 n g/mKDH h^r^'^J-V I I a (X>if >r A • U "if 
Sr^ti-fti 1 0 yci ljtl;t, S e>lc^MT4 5:9^r^;Kj;S:$-tir^c O. 5M®EDT 
A S: 1 0 A 1 ^fDX.. ;5i^;^^lh$-&fe» r*XlC^feS®^?KS: 5 0 ^ Mi 
croplate Reader (Bio Rad) -^405/655 nm<D^%^^m^Lt=-o ^U'V 
3 0^m^f^-^-^> nm4: O 5/6 5 5 nm(Z)iS3l&^$:M^bfeo tfiii^M^UD(^ 

3 o^e-r^cJDis^ts^^bS: 1 0 o%<D^m^t V. -en€ti®?R^-S^^b*^?>^#?s 
-14 (%) ^nrnvtcio 

m^&KmmitT^y^ h^-2^^^SnS- 2222 (Chromogenix) 
^C^iev^^«?b, 3J<y^l^>?K (0. 6mg/ml /\^-l?-S;?;l5^U>>^n'T>f K 
, SIGMA) tl : 1 T'iijfOL^i^L^o 
[0 2 2 5] 

(6) TFtpmm^ {yy^^i-xm^mmmm (dmm 

Thromborel S(Behr ingwerke AG) StMVn, ^«?>T F i: F a c t o r Vila® 
^-^#:$:?^^&$i±, -^©^-a-^fccZ) Factor XaM^PIWvS'f4$:Jl^lC:7 r ^ ^ -X 
Jig-^ISWvS'li&ti^bfeo •t'&t)-^, 5mg/nil(DThromborel S 10^1^1 
82. 5 n g/m 1 ©h: h F a c t o r Vila (x>if A • U -9— ^) 1 
0 M 1 IcMffi^ ( 5 mM(Z)C a C 1 2, 0, 1 %<D B S A $:-^tf T B S ) 6 0 ytt 

[0 2 2 6] 

rtllC^#:^?RS: 1 0 A lifD;t. ^?aT'5:$)-^;K^S;Si±fe^, 3. 24 5 Ag 
/m 1 CDH hFactor X • 'yi^'y h U -X) S: 1 0 /i 1 *0;t. 
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it2Vmm^mLr:L. O. 5M(Z)EDTA$: l O liD;i, ^m^w±^'^t^. 
:r.tHZ^^mMmm^ 5 0 fil M:^. Mlcroplate Reader (B 
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(8) m'\&<DWM 

"b - b" , " i - b " RXJ^ " i - b 2" (Z)ti h^tirii^-t^rit^ :^ "^ffii^ 
i:ra^Je^±<D?S^^S:^bTV^fe (HD o Factor X a M^ISWv^'ffi, F 
actor XSg-^PIWtSttS:0^ifll^^HiaW?SftlCfeV>T=b, ti hM^binl^ " 
b - b" , " i - b" RXJi^ " i - b 2" tt^;»l^tri^t:i:l^^m±®?S'ffi^^l^'^ 
fey, "i-b 2" > "i-b" > "b-b" (Z)JlRlC?S'l4*^3S*^ofe (02, 3 
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[0 2 3 0] 

SEQUENCE LISTING 
<110> CHUGAI SEIYAKU KABUSHIKI KAISHA 

<120> Prophylactic or therapentic agent for diseases having a sustained 
coagulation stimulatory state 

<130> 994124 
<160> 104 
<210> 1 
<211> 28 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer MHC-Gl 
<400> 1 

ggatcccggg ccagtggata gacagatg 28 

[0 2 3 1] 
<210> 2 

<211> 27 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer MKC 
<400> 2 

ggatcccggg tggatggtgg gaagatg 27 
[0 2 3 2] 

<210> 3 
<211> 17 
<212> DNA 
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<213> Artificial Sequence 
<220> 

<223> M13 Primer M4 

<400> 3 

17 

gttttcccag tcacgac ^' 

[0 2 3 3] 
<210> 4 
<211> 17 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> M13 Primer RV 
<400> 4 

17 

caggaaacag ctatgac 
[0 2 3 4] 

<210> 5 
<211> 408 
<212> DNA 
<213> Mouse 
<220> 

<221> sig-peptide 
<222> (1)...(57) 
<220> 

<221> mat-peptide 
<222> (58)... (408) 

<223> Nucleotide sequence coding for H chain V region of anti-TF mouse 
onoclonal antibody ATR-5 
<400> 5 
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atg aaa tgc age tgg gtc ate tte ttc ctg atg gca gtg gtt aea ggg 48 
Met Lys Cys Ser Trp Val He Phe Phe Leu Met Ala Val Val Thr Gly 

-15 -10 -5 

gte aat tea gag gtt eag etg eag eag tet ggg act aac ett gtg agg 96 
Val Asn Ser Glu Val Gin Leu Gin Gin Set Gly Thr Asn Leu Val Arg 

1 5 10 

cea ggg gee tta gte aag ttg tee tge aaa ggt tet ggc tte aac att 144 
Pro Gly Ala Leu Val Lys Leu Ser Cys Lys Gly Ser Gly Phe Asn He 

15 20 25 

aaa gac tae tat atg cac tgg gtg aag cag agg cct gaa eag ggc etg 192 
Lys Asp Tyr Tyr Met His Trp Val Lys Gin Arg Pro Glu Gin Gly Leu 
30 35 40 45 

gag tgg att gga ggg aat gat cct geg aat ggt cat agt atg tat gac 240 
Glu Trp He Gly Gly Asn Asp Pro Ala Asn Gly His Ser Met Tyr Asp 

50 55 60 

ccg aaa ttc cag ggc aag gee agt ata aea gca gac aea tec tec aac 288 
Pro Lys Phe Gin Gly Lys Ala Ser He Thr Ala Asp Thr Ser Ser Asn 

65 70 75 

aea gee tae etg eag etc age age ctg aea tet gag gac act gee gtc 336 
Thr Ala Tyr Leu Gin Leu Ser Ser Leu Thr Ser Glu Asp Thr Ala Val 

80 85 90 

tat ttc tgt get aga gac teg ggc tat get atg gac tae tgg ggt caa 384 
Tyr Phe Cys Ala Arg Asp Ser Gly Tyr Ala Met Asp Tyr Trp Gly Gin 

95 100 105 

gga ace tea gte ace gtc tec tea 408 
Gly Thr Ser Val Thr Val Ser Ser 
110 115 

[0 2 3 5] 
<210> 6 
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<221> 


mat-peptide 


■ 


<222> 


(61)... (381) 




<223> 


Nucleotide sequence 



onoclonal antibody ATR-5 
<400> 6 

atg agg gcc cct get cag ttt ttt ggg ate ttg ttg ete tgg ttt cca 48 

Met Arg Ala Pro Ala Gin Phe Phe Gly He Leu Leu Leu Trp Phe Pro 

-20 -15 -10 -5 

ggt ate aga tgt gac ate aag atg acc cag tet cca tec tet atg tat 96 

Gly He Arg Cys Asp He Lys Met Thr Gin Ser Pro Ser Ser Met Tyr 

1 5 10 

gea teg etg gga gag aga gte act ate act tgc aag gcg agt cag gac 144 
Ala Ser Leu Gly Glu Arg Val Thr He Thr Cys Lys Ala Ser Gin Asp 

15 20 25 

att aaa age ttt tta agt tgg tac cag caa aaa cca tgg aaa tet cct 192 
He Lys Ser Phe Leu Ser Trp Tyr Gin Gin Lys Pro Trp Lys Ser Pro 

30 35 40 

aag acc ctg ate tat tat gea aca age ttg gca gat ggg gtc cca tea 240 
Lys Thr Leu He Tyr Tyr Ala Thr Ser Leu Ala Asp Gly Val Pro Ser 
45 50 55 60 
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aga ttc agt ggc agt gga tct ggg caa gat tat tct eta acc ate aac 
Arg Phe Ser Gly Ser Gly Ser Gly Gin Asp Tyr Ser Leu Thr He Asn 

65 70 75 

aac etg gag tct gac gat aca gca act tat tat tgt eta cag cat ggt 
Asn Leu Glu Ser Asp Asp Thr Ala Thr Tyr Tyr Cys Leu Gin His Gly 

^0 85 90 

gag age ceg tac acg ttc gga ggg ggg acc aag etg gaa ata aaa 
Glu Ser Pro Tyr Thr Phe Gly Gly Gly Thr Lys Leu Glu He Lys 
95 100 105 

[0 2 3 6] 
<210> 7 
<211> 35 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer ch5HS 

<400> 7 

gtctgtegac ceaceatgaa atgcagetgg gtcat 

[0 2 3 7] 
<210> 8 

<211> 28 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer chSHA 
<400> 8 

tgttgctagc tgaggagacg gtgactga 
[0 2 3 8] 

<210> 9 



288 



336 



381 



35 



28 
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<211> 35 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer chSLS 
<400> 9 

gtctagatct ccaccatgag ggcccctgct cagtt 35 
[0 2 3 9] 

<210> 10 
<211> 28 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Primer ch5LA 
<400> 10 

tgttcgtacg ttttatttcc agcttggt 28 

[0 2 4 0] 
<210> 11 
<211> 104 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> CDR grafting primer hR5HvlS 
<400> 11 

ttctgtcgac ccaccatgaa atgcagctgg gtcatcttct tcctgatggc agtggttaca 60 
ggggttaact cacaggtgca gctgttggag tctggagctg tgct 104 

[0 2 4 1] 
<210> 12 
<211> 108 
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<212> DNA 

<213> Artificial Sequence 
<220> 

<223> CDR grafting primer hR5Hv28 
<400> 12 

acaggtgcag ctgttggagt ctggagctgt gctggcaagg cctgggactt ccgtgaagat 60 
ctcctgcaag gcttccggat tcaacattaa agactactat atgcattg 108 

[0 2 4 2] 
<210> 13 
<211> 108 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> CDR grafting primer hR5Hv4S 
<400> 13 

gaatggccat agtatgtatg acccgaaatt ccagggcagg gccaaactga ctgcagccac 60 
atccgccagt attgcctact tggagttctc gagcctgaca aatgagga 108 

[0 2 4 3] 
<210> 14 

<211> 110 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> CDR grafting primer hR5Hv3A 
<400> 14 

tcatacatac tatggccatt cgcaggatca ttcccaccaa tccattctag accctgtcca 60 
ggcctctgtt ttacccaatg catatagtag tctttaatgt tgaatccgga no 

[0 2 4 4] 
<210> 15 
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<211> 110 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> CDR grafting primer hR5Hv5A 
<400> 15 

agaagctagc tgaggagacg gtgaccaggg tgccttggcc ccagtagtcc atggcatagc 60 
ccgagtctct tgcacagtaa tagaccgcag aatcctcatt tgtcaggctc 110 
[0 2 4 5] 

<210> 16 
<211> 19 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Primer hRSHvPrS 
<400> 16 

ttctgtcgac ccaccatga 19 

[0 2 4 6] 
<210> 17 
<211> 19 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer hRSHvPrA 
<400> 17 

agaagctagc tgaggagac 19 

[0 2 4 7] 
<210> 18 
<211> 415 
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<212> DNA 

<213> Artificial Sequence 
<220> 

<221> sig-peptide 
<222> (1)...(57) 
<220> 

<221> mat-peptide 
<222> (58)... (415) 

<223> Nucleotide sequence coding for version "a" of humanized H chain V 
region 

<400> 18 

atg aaa tgc age tgg gtc ate tte ttc ctg atg gca gtg gtt aea ggg 48 
Met Lys Cys Ser Trp Val He Phe Phe Leu Met Ala Val Val Thr Gly 

-15 -10 -5 

gtt aac tea cag gtg cag ctg ttg gag tct gga get gtg ctg gca agg 96 
Val Asn Ser Gin Val Gin Leu Leu GIu Ser Gly Ala Val Leu Ala Arg 

1 5 10 

cct ggg act tec gtg aag ate tec tgc aag get tec gga ttc aac att 144 
Pro Gly Thr Ser Val Lys lie Ser Cys Lys Ala Ser Gly Phe Asn lie 

15 20 25 

aaa gae tac tat atg cat tgg gta aaa cag agg cct gga cag ggt eta 192 
Lys Asp Tyr Tyr Met His Trp Val Lys Gin Arg Pro Gly Gin Gly Leu 
30 35 40 45 

gaa tgg att ggt ggg aat gat cct gcg aat ggc cat agt atg tat gae 240 
Glu Trp He Gly Gly Asn Asp Pro Ala Asn Gly His Ser Met Tyr Asp 

50 55 60 

ceg aaa tte cag ggc agg gcc aaa ctg act gca gcc aca tec gee agt 288 
Pro Lys Phe Gin Gly Arg Ala Lys Leu Thr Ala Ala Thr Ser Ala Ser 
65 70 75 
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att gcc tac ttg gag ttc tcg age ctg aca aat gag gat tct gcg gtc 336 
He Ala Tyr Leu Glu Phe Ser Ser Leu Thr Asn Glu Asp Ser Ala Val 

80 85 90 

tat tac tgt gca aga gac tcg ggc tat gcc atg gac tac tgg ggc caa 384 
Tyr Tyr Cys Ala Arg Asp Ser Gly Tyr Ala Met Asp Tyr Trp Gly Gin 

95 100 105 

ggc acc ctg gtc acc gtc tec tea get age 415 
Gly Thr Leu Val Thr Val Ser Ser Ala Ser 
110 115 

[0 2 4 8] 
<2L0> 19 
<211> 119 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Amino acid sequence of version "a" of humanized H chain V region 

<400> 19 

Gin Val Gin Leu Leu Glu Ser Gly Ala Val Leu Ala Arg Pro Gly Thr 

15 10 15 

Ser Val Lys He Ser Cys Lys Ala Ser Gly Phe Asn He Lys Asp Tyr 

20 25 30 

Tyr Met His Trp Val Lys Gin Arg Pro Gly Gin Gly Leu Glu Trp He 

35 40 45 

Gly Gly Asn Asp Pro Ala Asn Gly His Ser Met Tyr Asp Pro Lys Phe 

50 55 60 

Gin Gly Arg Ala Lys Leu Thr Ala Ala Thr Ser Ala Ser He Ala Tyr 
65 70 75 80 

Leu Glu Phe Ser Ser Leu Thr Asn Glu Asp Ser Ala Val Tyr Tyr Cys 
85 90 95 
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Ala Arg Asp Ser Gly Tyr Ala Met Asp Tyr Trp Gly Gin Gly Thr Leu 

100 105 110 

Val Thr Val Ser Ser Ala Ser 

115 

[0 2 4 9] 
<210> 20 

<211> 100 
<212> DNA 

<213> Artificial Sequence 
9 <220> 

<223> FR Shuffling primer F3RFFS 
<400> 20 

ttcttggcca tagtatgtat gacccgaaat tccagggccg agtcacaatc actgcagaca 60 
catccacgaa cacagcctac atggagctct cgagtctgag XOO 

[0 2 5 0] 
<210> 21 
<211> 75 
<212> DNA 
^ <213> Artificial Sequence 
<220> 

<223> FR Shuffling primer F3RFBS 
<400> 21 

ggagctctcg agtctgagat ctgaggacac agccatttat tactgtgcaa gagactcggg 60 
ctatgccatg gttct 

[0 2 5 1] 
<210> 22 
<211> 100 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> FR Shuffling primer F3RFFA 
<400> 22 

ctcagactcg agagctccat gtaggctgtg ttcgtggatg tgtctgcagt gattgtgact 60 
cggccctgga atttcgggtc atacatacta tggccaagaa 100 

[0 2 5 2] 
<210> 23 
<211> 75 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> FR Shuffling primer F3RFBA 
<400> 23 

agaaccatgg catagcccga gtctcttgca cagtaataaa tggctgtgtc ctcagatctc 60 
agactcgaga gctcc 75 
[0 2 5 3] 

<210> 24 
<211> 100 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> FR Shuffling primer F3NMFS 
<400> 24 

ttcttggcca tagtatgtat gacccgaaat tccagggccg agtcacaatg ctggtagaca 60 
catccaagaa ccagttctcc ctgaggctct cgagtgtgac 100 

[0 2 5 4] 
<210> 25 
<211> 75 
<212> DNA 
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<213> Artificial Sequence 
<220> 

<223> FR Shuffling primer F3NMBS 
<400> 25 

gaggctctcg agtgtgacag ccgcggacac agccgtatat tactgtgcaa gagactcggg 60 
ctatgccatg gttct 

to 

[0 2 5 5] 
<210> 26 
<211> 100 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> FR Shuffling priner F3NMFA 
<400> 26 

gtcacactcg agagcctcag ggagaactgg ttcttggatg tgtctaccag cattgtgact 60 
cggccctgga atttcgggtc atacatacta tggccaagaa 100 

[0 2 5 6] 
<210> 27 
<211> 75 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> FR Shuffling primer F3NMBA 
<400> 27 

agaaccatgg catagcccga gtctcttgca cagtaatata cggctgtgtc cgcggctgtc 60 

acactcgaga gcctc __ 

75 

[0 2 5 7] 

<210> 28 
<211> 414 
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<212> DNA 

<213> Artificial Sequence 
<220> 

<221> sig-peptide 
<222> (1)...(57) 
<220> 

<221> nat-peptide 
<222> (58)... (414) 

<223> Nucleotide sequence coding for version "b" of huaanized H chain V 

region 

<400> 28 

atg aaa tgc age tgg gtc ate ttc ttc ctg atg gca gtg gtt aca ggg 48 
Met Lys Cys Ser Trp Val He Phe Phe Leu Met Ala Val Val Thr Gly 

-15 -10 -5 

gtt aac tea eag gtg eag ctg ttg gag tet gga get gtg ctg gca agg 96 
Val Asn Ser Gin Val Gin Leu Leu Glu Ser Gly Ala Val Leu Ala Arg 

1 5 10 

cet ggg act tec gtg aag ate tec tgc aag get tec gga ttc aac att 144 
Pro Gly Thr Ser Val Lys He Ser Cys Lys Ala Ser Gly Phe Asn He 

15 20 25 

aaa gac tac tat atg cat tgg gta aaa eag agg cet gga eag ggt eta 192 
Lys Asp Tyr Tyr Met His Trp Val Lys Gin Arg Pro Gly Gin Gly Leu 
30 35 40 45 

gaa tgg att ggt ggg aat gat cet gcg aat ggc eat agt atg tat gac 240 
Glu Trp He Gly Gly Asn Asp Pro Ala Asn Gly His Ser Met Tyr Asp 

50 55 60 

eeg aaa ttc eag ggc ega gtc aca ate act gca gac aca tee acg aac 288 
Pro Lys Phe Gin Gly Arg Val Thr He Thr Ala Asp Thr Ser Thr Asn 
65 70 75 
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aca gcc tac atg gag etc teg agt etg aga tct gag gae aca gee att 336 
Thr Ala Tyr Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala lie 

80 85 90 

tat tac tgt gca aga gae teg ggc tat gcc atg gae tac tgg ggc eaa 384 
Tyr Tyr Cys Ala Arg Asp Ser Gly Tyr Ala Met Asp Tyr Trp Gly Gin 

95 100 105 

ggc acc etg gtc acc gtc tec tea get age 414 
Gly Thr Leu Val Thr Val Ser Ser Ala Ser 
110 115 

[0 2 5 8] 
<210> 29 
<211> 119 
<212> PRT 

<213> Artificial Sequence 

<220> 

<223> Amino acid sequence of version "b" of humanized H chain V region 
<400> 29 

Gin Val Gin Leu Leu Glu Ser Gly Ala Val Leu Ala Arg Pro Gly Thr 

15 10 15 

Ser Val Lys He Ser Cys Lys Ala Ser Gly Phe Asn He Lys Asp Tyr 

20 25 30 

Tyr Met His Trp Val Lys Gin Arg Pro Gly Gin Gly Leu Glu Trp He 

35 40 45 

Gly Gly Asn Asp Pro Ala Asn Gly His Ser Met Tyr Asp Pro Lys Phe 

50 55 60 

Gin Gly Arg Val Thr He Thr Ala Asp Thr Ser Thr Asn Thr Ala Tyr 
65 70 75 80 

Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala He Tyr Tyr Cys 
85 90 95 
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Ala Arg Asp Ser Gly Tyr Ala Met Asp Tyr Trp Gly Gin Qly Thr Leu 

100 105 110 

Val Thr Val Ser Ser Ala Ser 
115 

[0 2 5 9] 
<210> 30 
<211> 414 
<212> DNA 

<213> Artificial Sequence 
<220> 

<221> sig-peptide 
<222> (1)...(57) 
<220> 

<221> mat-peptide 
<222> (58)... (414) 

<223> Nucleotide sequence coding for version "c" of hunanized H chain V 

region 

<400> 30 

atg aaa tgc age tgg gtc ate ttc ttc ctg atg gca gtg gtt aca ggg 48 
Met Lys Cys Ser Trp Val He Phe Phe Leu Met Ala Val Val Thr Gly 

-15 -10 -5 

gtt aac tea cag gtg cag ctg ttg gag tct gga get gtg ctg gca agg 96 
Val Asn Ser Gin Val Gin Leu Leu Glu Ser Gly Ala Val Leu Ala Arg 

1 5 10 

ect ggg act tec gtg aag ate tec tgc aag get tec gga ttc aac att 144 
Pro Gly Thr Ser Val Lys lie Ser Cys Lys Ala Ser Gly Phe Asn lie 
15 20 25 
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aaa gac tac tat atg cat tgg gta aaa cag agg cct gga cag ggt eta 192 
Lys Asp Tyr Tyr Met His Trp Val Lys Gin Arg Pro Gly Gin Gly Leu 
30 35 40 45 

gaa tgg att ggt ggg aat gat cct gcg aat ggc cat agt atg tat gac 240 
Glu Trp He Gly Gly Asn Asp Pro Ala Asn Gly His Ser Met Tyr Asp 

50 55 60 

cog aaa ttc cag ggc cga gtc aca atg ctg gta gac aca tec aag aac 288 
Pro Lys Phe Gin Gly Arg Val Thr Met Leu Val Asp Thr Ser Lys Asn 

65 70 75 

cag ttc tec ctg agg etc teg agt gtg aca gee gcg gac aca gcc gta 336 
Gin Phe Ser Leu Arg Leu Ser Ser Val Thr Ala Ala Asp Thr Ala Val 

80 85 90 

tat tac tgt gca aga gac teg ggc tat gcc atg gac tac tgg ggc caa 384 
Tyr Tyr Cys Ala Arg Asp Ser Gly Tyr Ala Met Asp Tyr Trp Gly Gin 

95 100 105 

ggc ace ctg gtc ace gtc tec tea got age 414 
Gly Thr Leu Val Thr Val Ser Ser Ala Ser 
110 115 

[0 2 6 0] 
<210> 31 
<211> 119 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Amino acid sequence of version "c" of humanized H chain V region 
<400> 31 

Gin Val Gin Leu Leu Glu Ser Gly Ala Val Leu Ala Arg Pro Gly Thr 
15 10 15 
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Ser Val Lys He Ser Cys Lys Ala Ser Gly Phe Asn lie Lys Asp Tyr 

20 25 30 

Tyr Met His Trp Val Lys Gin Arg Pro Gly Gin Gly Leu Glu Trp He 

35 40 45 

Gly Gly Asn Asp Pro Ala Asn Gly His Ser Met Tyr Asp Pro Lys Phe 

50 55 60 

Gin Gly Arg Val Thr Met Leu Val Asp Thr Ser Lys Asn Gin Phe Ser 
65 70 75 80 

Leu Arg Leu Ser Ser Val Thr Ala Ala Asp Thr Ala Val Tyr Tyr Cys 

85 90 95 

Ala Arg Asp Ser Gly Tyr Ala Met Asp Tyr Trp Gly Gin Gly Thr Leu 

100 105 110 

Val Thr Val Ser Ser Ala Ser 
115 

[0 2 6 1] 
<210> 32 
<211> 100 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> FR Shuffling priaer F3EPS 
<400> 32 

ttcttggcca tagtatgtat gacccgaaat tccagggcag agtcacgatt actgcggacg 60 
aatccacgag cacagcctac atggagctct cgagtctgag 100 

[0 2 6 2] 
<210> 33 
<211> 75 
<212> DNA 

<213> Artificial Sequence 



mi£E#2 000-3067112 




11—282120 



<220> 

<223> FR Shuffling primer F3EPA 
<400> 33 

agaaccatgg catagcccga gtctctcgca cagaaatata cggccgagtc ctcagatctc 60 
agactcgaga gctcc 75 
[0 2 6 3] 

<210> 34 
<211> 20 
<212> DMA 

<213> Artificial Sequence 

<220> 

<223> Primer F3PrS 
<400> 34 

ttcttggcca tagtatgtat 20 

[0 2 6 4] 
<210> 35 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer F3PrA 

<400> 35 

agaaccatgg catagccc 18 

[0 2 6 5] 
<210> 36 

<211> 100 
<212> DNA 

<213> Artificial Sequence 
<220> 



miiE# 2000-30671 12 




11—282120 

<223> FR Shuffling primer F3vHS 
<400> 36 

ttcttggcca tagtatgtat gacccgaaat tccagggcag agtctcgatt accgcggacg 60 
agtcaacgaa gatagcctac atggagctca acagtctgag 100 

[0 2 6 6] 
<210> 37 
<211> 75 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> FR Shuffling pri«er F3vHA 
<400> 37 

agaaccatgg catagcccga gtctctcgca cagaaataaa cggccgtgtc ctcagatctc 60 
agactgttga gctcc 75 

[0 2 6 7] 
<210> 38 
<211> 414 
<212> DNA 

<213> Artificial Sequence 
<220> 

<221> sig-peptide 
<222> (1)...(57) 
<220> 

<221> aat-peptide 
<222> (58)... (414) 

<223> Nucleotide sequence coding for version "d" of humanized H chain V 

region 

<400> 38 



ffi|iE# 2000-3067112 




#5]2 11-282120 



atg aaa tgc age tgg gtc ate ttc tte etg atg gca gtg gtt aca ggg 48 
Met Lys Cys Ser Trp Val He Phe Phe Leu Met Ala Val Val Thr Gly 

-15 -10 -5 

gtt aac tea eag gtg eag etg ttg gag tet gga get gtg etg gea agg 96 
Val Asn Ser Gin Val Gin Leu Leu Glu Ser Gly Ala Val Leu Ala Arg 

1 5 10 

ect ggg act tec gtg aag ate tec tgc aag get tec gga ttc aac att 144 
Pro Gly Thr Ser Val Lys He Ser Cys Lys Ala Ser Gly Phe Asn He 

15 20 25 

aaa gac tac tat atg eat tgg gta aaa eag agg ect gga eag ggt eta 192 
Lys Asp Tyr Tyr Met His Trp Val Lys Gin Arg Pro Gly Gin Gly Leu 
30 35 40 45 

gaa tgg att ggt ggg aat gat ect gcg aat ggc cat agt atg tat gae 240 
Glu Trp He Gly Gly Asn Asp Pro Ala Asn Gly His Ser Met Tyr Asp 

50 55 60 

eeg aaa ttc eag ggc aga gtc acg att act gcg gac gaa tec acg age 288 
Pro Lys Phe Gin Gly Arg Val Thr He Thr Ala Asp Glu Ser Thr Ser 

65 70 75 

aca gee tac atg gag etc teg agt etg aga tct gag gac teg gee gta 336 
Thr Ala Tyr Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Ser Ala Val 

80 85 90 

tat tte tgt gcg aga gac teg ggc tat gee atg gae tac tgg ggc caa 384 
Tyr Phe Cys Ala Arg Asp Ser Gly Tyr Ala Met Asp Tyr Trp Gly Gin 

95 . 100 105 

ggc acc etg gtc ace gtc tec tea get age 414 
Gly Thr Leu Val Thr Val Ser Ser Ala Ser 
110 115 

[0 2 6 8] 
<210> 39 



ffiil#2 000-3067112 




11-282120 

<211> 119 
<212> PRT 

<213> Artificial Sequence 

<220> 

<223> Amino acid sequence of version "d" of humanized H chain 
<400> 39 

Gin Val Gin Leu Leu Glu Ser Gly Ala Val Leu Ala Arg Pro Gly Thr 

15 10 15 

Ser Val Lys lie Ser Cys Lys Ala Ser Gly Phe Asn He Lys Asp Tyr 

20 25 30 

Tyr Met His Trp Val Lys Gin Arg Pro Gly Gin Gly Leu Glu Trp He 

35 40 45 

Gly Gly Asn Asp Pro Ala Asn Gly His Ser Met Tyr Asp Pro Lys Phe 

50 55 60 

Gin Gly Arg Val Thr He Thr Ala Asp Glu Ser Thr Ser Thr Ala Tyr 
65 70 75 80 

Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Ser Ala Val Tyr Phe Cys 

85 90 95 

Ala Arg Asp Ser Gly Tyr Ala Met Asp Tyr Trp Gly Gin Gly Thr Leu 

100 105 110 

Val Thr Val Ser Ser Ala Ser 
115 

[0 2 6 9] 
<210> 40 
<211> 414 
<212> DNA 

<213> Artificial Sequence 
<220> 

<221> sig-peptide 



ffiU# 2 0 0 0- 



3 0 6 7 1 1 2 




11-282120 



<222> (1)...(57) 
<220> 

<221> mat-peptide 
<222> (58)... (414) 

<223> Nucleotide sequence coding for version "e" of humanized H cliain V 
region 

<400> 40 

atg aaa tgc age tgg gtc ate ttc ttc ctg atg gca gtg gtt aca ggg 48 
Met Lys Cys Ser Trp Val He Phe Phe Leu Met Ala Val Val Thr Gly 

-15 -10 -5 

gtt aac tea cag gtg cag ctg ttg gag tct gga get gtg ctg gca agg 96 
Val Asn Ser Gin Val Gin Leu Leu Glu Ser Gly Ala Val Leu Ala Arg 

1 5 10 

cot ggg act tec gtg aag ate tec tgc aag get tec gga ttc aac att 144 
Pro Gly Thr Ser Val Lys lie Ser Cys Lys Ala Ser Gly Phe Asn He 

15 20 25 

aaa gae tac tat atg cat tgg gta aaa cag agg cct gga cag ggt eta 192 
Lys Asp Tyr Tyr Met His Trp Val Lys Gin Arg Pro Gly Gin Gly Leu 
30 35 40 45 

gaa tgg att ggt ggg aat gat cct gcg aat ggc eat agt atg tat gae 240 
Glu Trp He Gly Gly Asn Asp Pro Ala Asn Gly His Ser Met Tyr Asp 

50 55 60 

ecg aaa ttc cag ggc aga gtc teg att acc gcg gae gag tea acg aag 288 
Pro Lys Phe Gin Gly Arg Val Ser He Thr Ala Asp Glu Ser Thr Lys 

65 70 75 

ata gcc tac atg gag etc aac agt ctg aga tct gag gae acg gee gtt 336 
He Ala Tyr Met Glu Leu Asn Ser Leu Arg Ser Glu Asp Thr Ala Val 
80 85 90 



ffi|iE#2 000-3067112 




11-282120 

tat ttc tgt gcg aga gac teg ggc tat gcc atg gac tac tgg ggc caa 384 
Tyr Phe Cys Ala Arg Asp Ser Gly Tyr Ala Met Asp Tyr Trp Gly Gin 

95 100 105 

ggc acc ctg gtc acc gtc tec tea get age 414 
Gly Thr Leu Val Thr Val Ser Ser Ala Ser 
110 115 

[0 2 7 0] 
<210> 41 
<211> 119 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Amino acid sequence of version "e" of humanized H chain V region 
<400> 41 

Gin Val Gin Leu Leu Glu Ser Gly Ala Val Leu Ala Arg Pro Gly Thr 

15 10 15 

Ser Val Lys He Ser Cys Lys Ala Ser Gly Phe Asn He Lys Asp Tyr 

20 25 30 

Tyr Met His Trp Val Lys Gin Arg Pro Gly Gin Gly Leu Glu Trp He 

35 40 45 

Gly Gly Asn Asp Pro Ala Asn Gly His Ser Met Tyr Asp Pro Lys Phe 

50 55 60 

Gin Gly Arg Val Ser He Thr Ala Asp Glu Ser Thr Lys He Ala Tyr 
65 70 75 80 

Met Glu Leu Asn Ser Leu Arg Ser Glu Asp Thr Ala Val Tyr Phe Cys 

85 90 95 

Ala Arg Asp Ser Gly Tyr Ala Met Asp Tyr Trp Gly Gin Gly Thr Leu 
100 105 110 



ffifE# 2000-306711 




#^ 11—282120 



Val Thr Val Ser Ser Ala Ser 

115 

[0 2 7 1] 
<210> 42 
<211> 100 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> FR Shuffling primer F3SSS 
9 <400> 42 

ttcttggcca tagtatgtat gacccgaaat tccagggcag agtcacgatt accgcggaca 60 
catccacgag cacagcctac atggagctca ggagcctgag 100 

[0 2 7 2] 
<210> 43 
<211> 75 
<212> DNA 

<213> Artificial Sequence 
<220> 

^ <223> FR Shuffling primer F3SSA 
<400> 43 

agaaccatgg catagcccga gtctctcgca cagtaataca cggccgtgtc gtcagatctc 60 

aggctcctga gctcc „_ 

it) 

[0 2 7 3] 
<210> 44 
<211> 100 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> FR Shuffling primer F3CDS 



ailE#2 000-3067112 




#^ 11—282120 
<400> 44 

ttcttggcca tagtatgtat gacccgaaat tccagggcaa agccactctg actgcagacg 60 
aatcctccag cacagcctac atgcaactct cgagcctacg 100 
[0 2 7 4] 

<210> 45 
<211> 75 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> FR Shuffling priner F3CDA 
<400> 45 

agaaccatgg catagcccga gtctcttgca caagaataga ccgcagagtc ctcagatcgt 60 
aggctcgaga gttgc 75 

[0 2 7 5] 
<210> 46 
<211> 414 
<212> DNA 

<213> Artificial Sequence 
<220> 

<221> sig-peptide 
<222> (1)...(57) 
<220> 

<221> Bat-peptide 
<222> (58)... (414) 

<223> Nucleotide sequence coding for version "f" of hunanized H chain V 

region 

<400> 46 



10 0 



tB|iE#2 000-3067112 




#^ 11-282120 



atg aaa tgc age tgg gtc ate ttc ttc ctg atg gca gtg gtt aca ggg 48 
Met Lys Cys Ser Trp Val He Phe Phe Leu Met Ala Val Val Thr Gly 

-15 -10 -5 

gtt aac tea eag gtg eag etg ttg gag tet gga get gtg etg gca agg 96 
Val Asn Ser Gin Val Gin Leu Leu Glu Ser Gly Ala Val Leu Ala Arg 

1 5 10 

ect ggg act tee gtg aag ate tec tgc aag get tec gga ttc aac att 144 
Pro Gly Thr Ser Val Lys He Ser Cys Lys Ala Ser Gly Phe Asn He 

15 20 25 

aaa gae tac tat atg eat tgg gta aaa eag agg ect gga eag ggt eta 192 
Lys Asp Tyr Tyr Met His Trp Val Lys Gin Arg Pro Gly Gin Gly Leu 
30 35 40 45 

gaa tgg att ggt ggg aat gat ect gcg aat ggc cat agt atg tat gae 240 
Glu Trp He Gly Gly Asn Asp Pro Ala Asn Gly His Ser Met Tyr Asp 

50 55 60 

ecg aaa ttc eag ggc aga gtc acg att acc gcg gae aca tec acg age 288 
Pro Lys Phe Gin Gly Arg Val Thr He Thr Ala Asp Thr Ser Thr Ser 

65 70 75 

aca gee tac atg gag etc agg age ctg aga tet gae gae acg gee gtg 336 
Thr Ala Tyr Met Glu Leu Arg Ser Leu Arg Ser Asp Asp Thr Ala Val 

80 85 90 

tat tac tgt gcg aga gae tcg ggc tat gee atg gae tac tgg ggc caa 384 
Tyr Tyr Cys Ala Arg Asp Ser Gly Tyr Ala Met Asp Tyr Trp Gly Gin 

95 100 105 

ggc acc etg gtc acc gtc tec tea get age 414 
Gly Thr Leu Val Thr Val Ser Ser Ala Ser 
110 115 

[0 2 7 6] 
<210> 47 



10 1 



mSE#2 000-3067112 




11 — 282120 

<211> 119 
<212> PRT 

<213> Artificial Sequence 

<220> 

<223> Amino acid sequence of version "f" of humanized H cliain V region 
<400> 47 

Gin Val Gin Leu Leu Glu Ser Gly Ala Val Leu Ala Arg Pro Gly Thr 

1 5 10 1^ 

Ser Val Lys lie Ser Cys Lys Ala Ser Gly Phe Asn He Lys Asp Tyr 

20 25 30 

Tyr Met His Trp Val Lys Gin Arg Pro Gly Gin Gly Leu Glu Trp He 

35 40 45 

Gly Gly Asn Asp Pro Ala Asn Gly His Ser Met Tyr Asp Pro Lys Phe 

50 55 60 

Gin Gly Arg Val Thr lie Thr Ala Asp Thr Ser Thr Ser Thr Ala Tyr 
65 70 75 80 

Met Glu Leu Arg Ser Leu Arg Ser Asp Asp Thr Ala Val Tyr Tyr Cys 

85 90 95 

Ala Arg Asp Ser Gly Tyr Ala Met Asp Tyr Trp Gly Gin Gly Thr Leu 

100 105 110 

Val Thr Val Ser Ser Ala Ser 
115 

[0 2 7 7] 

<210> 48 
<211> 414 
<212> DNA 

<213> Artificial Sequence 

<220> 

<221> sig-peptide 

10 2 ffiffiE^ 2000-306711 




#^ 11-282120 



<222> (1)...(57) 
<220> 

<221> mat-peptide 
<222> (58)... (414) 

<223> Nucleotide sequence coding for version "g" of humanized H chain V 
region 

<400> 48 

atg aaa tgc age tgg gtc ate ttc ttc ctg atg gca gtg gtt aca ggg 48 
Met Lys Cys Ser Trp Val He Phe Phe Leu Met Ala Val Val Thr Gly 

-15 -10 -5 

gtt aac tea cag gtg cag ctg ttg gag tet gga get gtg ctg gea agg 96 
Val Asn Ser Gin Val Gin Leu Leu Glu Ser Gly Ala Val Leu Ala Arg 

1 5 10 

cct ggg act tec gtg aag ate tec tgc aag get tec gga ttc aae att 144 
Pro Gly Thr Ser Val Lys He Ser Cys Lys Ala Ser Gly Phe Asn He 

15 20 25 

aaa gac tac tat atg cat tgg gta aaa cag agg cct gga cag ggt eta 192 
Lys Asp Tyr Tyr Met His Trp Val Lys Gin Arg Pro Gly Gin Gly Leu 
30 35 40 45 

gaa tgg att ggt ggg aat gat cct gcg aat ggc eat agt atg tat gac 240 
Glu Trp He Gly Gly Asn Asp Pro Ala Asn Gly His Ser Met Tyr Asp 

50 55 60 

ccg aaa ttc cag ggc aaa gcc act ctg act gca gac gaa tec tec age 288 
Pro Lys Phe Gin Gly Lys Ala Thr Leu Thr Ala Asp Glu Ser Ser Ser 

65 70 75 

aca gee tac atg caa etc teg age eta ega tet gag gac tet gcg gtc 336 
Thr Ala Tyr Met Gin Leu Ser Ser Leu Arg Ser Glu Asp Ser Ala Val 
80 85 90 



10 3 



ffilE^t 2 000-3067112 




S^^L 11—282120 

tat tct tgt gca aga gac teg ggc tat gcc atg gac tac tgg ggc caa 384 
Tyr Ser Cys Ala Arg Asp Ser Gly Tyr Ala Met Asp Tyr Trp Gly Gin 

95 100 105 

ggc acc ctg gtc acc gtc tec tea get age 414 
Gly Thr Leu Val Thr Val Ser Ser Ala Ser 
110 115 

[0 2 7 8] 
<210> 49 
<211> 119 
<212> PRT 

<213> Artificial Sequence 

<220> 

<223> Amino acid sequence of version "g" of humanized H chain V region 
<400> 49 

Gin Val Gin Leu Leu Glu Ser Gly Ala Val Leu Ala Arg Pro Gly Thr 

1 5 10 15 

Ser Val Lys lie Ser Cys Lys Ala Ser Gly Phe Asn lie Lys Asp Tyr 

20 25 30 

Tyr Met His Trp Val Lys Gin Arg Pro Gly Gin Gly Leu Glu Trp He 

35 40 45 

Gly Gly Asn Asp Pro Ala Asn Gly His Ser Met Tyr Asp Pro Lys Phe 

50 55 60 

Gin Gly Lys Ala Thr Leu Thr Ala Asp Glu Ser Ser Ser Thr Ala Tyr 
65 70 75 80 

Met Gin Leu Ser Ser Leu Arg Ser Glu Asp Ser Ala Val Tyr Ser Cys 

85 90 95 

Ala Arg Asp Ser Gly Tyr Ala Met Asp Tyr Trp Gly Gin Gly Thr Leu 
100 105 110 



10 4 



ffi|iE# 2000-306711 




#^ 11—282120 



Val Thr Val Ser Ser Ala Ser 
115 

[0 2 7 9] 

<210> 50 
<211> 100 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> FR Shuffling primer F3ADS 
0 <400> 50 

ttcttggcca tagtatgtat gacccgaaat tccagggccg cgtcaccatg tcagccgaca 60 
agtcctccag cgccgcctat ttacagtgga ccagccttaa 100 

[0 2 8 0] 
<210> 51 
<211> 75 
<212> DNA 

<213> Artificial Sequence 
<220> 

^ <223> FR Shuffling priner F3ADA 
<400> 51 

agaaccatgg catagcccga gtctctcgcg cagaaatata tggcggtgtc cgaggcctta 60 

aggctggtcc actgt „r- 

/o 

[0 2 8 1] 

<210> 52 
<211> 414 
<212> DNA 

<213> Artificial Sequence 

<220> 

<221> sig-peptide 



10 5 



ffiffi#2 000-3067112 




1 1 — 282120 

<222> (1)...(57) 
<220> 

<221> mat-peptide 
<222> (58)... (414) 

<223> Nucleotide sequence coding for version "h" of humanized H chain 
<400> 52 

atg aaa tgc age tgg gtc ate ttc ttc ctg atg gca gtg gtt aca ggg 48 
Met Lys Cys Ser Trp Val lie Phe Phe Leu Met Ala Val Val Thr Gly 

-15 -10 -5 

gtt aac tea cag gtg cag ctg ttg gag tet gga get gtg ctg gca agg 96 
Val Asn Ser Gin Val Gin Leu Leu Glu Ser Gly Ala Val Leu Ala Arg 

1 5 10 

cet ggg act tec gtg aag ate tec tgc aag get tec gga ttc aac att 144 
pro Gly Thr Ser Val Lys lie Ser Cys Lys Ala Ser Gly Phe Asn He 

15 20 25 

aaa gae tac tat atg eat tgg gta aaa cag agg cet gga cag ggt eta 192 
Lys Asp Tyr Tyr Met His Trp Val Lys Gin Arg Pro Gly Gin Gly Leu 
30 35 40 45 

gaa tgg att ggt ggg aat gat cet gcg aat gge cat agt atg tat gae 240 
Glu Trp He Gly Gly Asn Asp Pro Ala Asn Gly His Ser Met Tyr Asp 

50 55 60 

ceg aaa ttc cag gge cgc gtc ace atg tea gee gae aag tec tec age 288 
Pro Lys Phe Gin Gly Arg Val Thr Met Ser Ala Asp Lys Ser Ser Ser 

65 70 75 

gee gee tat tta cag tgg ace age ctt aag gee teg gae ace gcc ata 336 
Ala Ala Tyr Leu Gin Trp Thr Ser Leu Lys Ala Ser Asp Thr Ala He 
80 85 90 



10 6 



ffi|l4t 2000-306711 




11-282120 



tat ttc tgc gcg aga gac tcg ggc tat gcc atg gac tac tgg ggc caa 384 
Tyr Phe Cys Ala Arg Asp Set Gly Tyr Ala Met Asp Tyr Trp Gly Gin 

95 100 105 

ggc acc ctg gtc acc gtc tec tea get age 414 
Gly Thr Leu Val Thr Val Ser Ser Ala Ser 
110 115 

[0 2 8 2] 
<210> 53 
<211> 119 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Aaino acid sequence of version "h" of humanized H chain V region 
<400> 53 

Gin Val Gin Leu Leu Glu Ser Gly Ala Val Leu Ala Arg Pro Gly Thr 

15 10 15 

Ser Val Lys He Ser Cys Lys Ala Ser Gly Phe Asn He Lys Asp Tyr 

20 25 30 

Tyr Met His Trp Val Lys Gin Arg Pro Gly Gin Gly Leu Glu Trp He 

35 40 45 

Gly Gly Asn Asp Pro Ala Asn Gly His Ser Met Tyr Asp Pro Lys Phe 

50 55 60 

Gin Gly Arg Val Thr Met Ser Ala Asp Lys Ser Ser Ser Ala Ala Tyr 
65 70 75 80 

Leu Gin Trp Thr Ser Leu Lys Ala Ser Asp Thr Ala He Tyr Phe Cys 

85 90 95 

Ala Arg Asp Ser Gly Tyr Ala Met Asp Tyr Trp Gly Gin Gly Thr Leu 
100 105 110 



10 7 



ffi|iE#2 000-3067112 




11-282120 

Val Thr Val Ser Ser Ala Ser 

115 

[0 2 8 3] 
<210> 54 
<211> 100 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> FR Shuffling primer F3MMS 
<400> 54 

ttcttggcca tagtatgtat gacccgaaat tccagggcag agtcacgatt accgcggaca 60 
catcgacgag cacagtcttc atggaactga gcagcctgag 100 

[0 2 8 4] 
<210> 55 
<211> 75 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> FR Shuffling primer F3MMA 
<400> 55 

agaaccatgg catagcccga gtctctcgca cagtaataca cggccgtgtc ttcagatctc 60 
aggctgctca gttcc 75 

[0 2 8 5] 
<210> 56 
<211> 100 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> FR Shuffling primer F3BMS 



10 8 



miiE# 2000-3067112 




4f 5}Z 11 — 282120 



<400> 56 

ttcttggcca tagtatgtat gacccgaaat tccagggcag agtcaccttt accgcggaca 60 
catccgcgaa cacagcctac atggagttga ggagcctcag 100 

[0 2 8 6] 
<210> 57 
<211> 75 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> FR Shuffling primer F3BMA 

<400> 57 

agaaccatgg catagcccga gtctctcgca caataataaa cagccgtgtc tgcagatctg 60 
aggctcctca actcc 75 
[0 2 8 7] 

<210> 58 
<211> 414 
<212> DNA 

<213> Artificial Sequence 
<220> 

<221> sig-peptide 
<222> (1)...(57) 
<220> 

<221> nat-peptide 
<222> (58)... (414) 

<223> Nucleotide sequence coding for version "i" of humanized H chain V 

region 

<400> 58 



10 9 



2000-3067112 




11—282120 

atg aaa tgc age tgg gtc ate tte ttc etg atg gca gtg gtt aca ggg 
Met Lys Cys Ser Trp Val He Phe Phe Leu Met Ala Val Val Thr Gly 

-15 -10 -5 

gtt aac tea eag gtg cag ctg ttg gag tct gga get gtg etg gca agg 
Val Asn Ser Gin Val Gin Leu Leu Glu Ser Gly Ala Val Leu Ala Arg 

1 5 10 

ect ggg aet tec gtg aag ate tec tgc aag get tec gga ttc aae att 
Pro Gly Thr Ser Val Lys He Ser Cys Lys Ala Ser Gly Phe Asn He 

15 20 25 

aaa gac tac tat atg cat tgg gta aaa eag agg ect gga eag ggt eta 
Lys Asp Tyr Tyr Met His Trp Val Lys Gin Arg Pro Gly Gin Gly Leu 
30 35 40 45 

gaa tgg att ggt ggg aat gat ect gcg aat ggc cat agt atg tat gac 
Glu Trp He Gly Gly Asn Asp Pro Ala Asn Gly His Ser Met Tyr Asp 

50 55 60 

eeg aaa ttc cag ggc aga gtc acg att aec gcg gac aca teg aeg age 
Pro Lys Phe Gin Gly Arg Val Thr He Thr Ala Asp Thr Ser Thr Ser 

65 70 75 

aca gtc ttc atg gaa etg age age etg aga tct gaa gac acg gee gtg 
Thr Val Phe Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Val 

80 85 90 

tat tac tgt gcg aga gac teg ggc tat gee atg gac tac tgg ggc eaa 
Tyr Tyr Cys Ala Arg Asp Ser Gly Tyr Ala Met Asp Tyr Trp Gly Gin 

95 100 105 

ggc aee etg gtc aec gtc tec tea get age 
Gly Thr Leu Val Thr Val Ser Ser Ala Ser 
110 115 

[0 2 8 8] 
<210> 59 



48 



96 



144 



192 



240 



288 



336 



384 



414 



110 



ffi$E# 2000-306711 




#^ 1 1-282120 



<211> 119 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Amino acid sequence of version **i" of humanized H chain V region 
<400> 59 

Gin Val Gin Leu Leu Glu Ser Gly Ala Val Leu Ala Arg Pro Gly Thr 

15 10 15 

Ser Val Lys He Ser Cys Lys Ala Ser Gly Phe Asn He Lys Asp Tyr 

20 25 30 

Tyr Met His Trp Val Lys Gin Arg Pro Gly Gin Gly Leu Glu Trp He 

35 40 45 

Gly Gly Asn Asp Pro Ala Asn Gly His Ser Met Tyr Asp Pro Lys Phe 

50 55 60 

Gin Gly Arg Val Thr He Thr Ala Asp Thr Ser Thr Ser Thr Val Phe 
65 70 75 80 

Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Val Tyr Tyr Cys 

85 90 95 

Ala Arg Asp Ser Gly Tyr Ala Met Asp Tyr Trp Gly Gin Gly Thr Leu 

100 105 110 

Val Thr Val Ser Ser Ala Ser 
115 

[0 2 8 9] 
<210> 60 
<211> 414 
<212> DNA 

<213> Artificial Sequence 
<220> 

<221> sig-peptide 



111 



ffiiaE#2 000-3067112 




ijt^p 11-282120 

<222> {!)... (57) 
<220> 

<221> mat-peptide 
<222> (58)... (414) 

<223> Nucleotide sequence coding for version "j" of humanized H chain V 

region 

<400> 60 

atg aaa tgc age tgg gtc ate ttc ttc ctg atg gca gtg gtt aca ggg 48 
Met Lys Cys Ser Trp Val lie Phe Phe Leu Met Ala Val Val Thr Gly 

-15 -10 -5 

gtt aac tea eag gtg cag ctg ttg gag tct gga get gtg ctg gca agg 96 
Val Asn Ser Gin Val Gin Leu Leu Glu Ser Gly Ala Val Leu Ala Arg 

1-5 10 
cet ggg act tee gtg aag ate tec tgc aag get tec gga ttc aac att 144 
Pro Gly Thr Ser Val Lys He Ser Cys Lys Ala Ser Gly Phe Asn lie 

15 20 25 

aaa gae tac tat atg cat tgg gta aaa cag agg cet gga cag ggt eta 192 
Lys Asp Tyr Tyr Met His Trp Val Lys Gin Arg Pro Gly Gin Gly Leu 
30 35 40 45 

gaa tgg att ggt ggg aat gat cet gcg aat ggc eat agt atg tat gae 240 
Glu Trp He Gly Gly Asn Asp Pro Ala Asn Gly His Ser Met Tyr Asp 

50 55 60 

ceg aaa ttc eag ggc aga gtc ace ttt ace gcg gae aca tee gcg aac 288 
Pro Lys Phe Gin Gly Arg Val Thr Phe Thr Ala Asp Thr Ser Ala Asn 

65 70 75 

aca gee tac atg gag ttg agg age etc aga tct gca gae acg get gtt 336 
Thr Ala Tyr Met Glu Leu Arg Ser Leu Arg Ser Ala Asp Thr Ala Val 
80 85 90 



112 



2000-306711 




11-282120 



tat tat tgt gcg aga gac tcg ggc tat gcc atg gac tac tgg ggc caa 384 
Tyr Tyr Cys Ala Arg Asp Ser Gly Tyr Ala Met Asp Tyr Trp Gly Gin 

95 100 105 

ggc acc ctg gtc acc gtc tec tea get age 414 
Gly Thr Leu Val Thr Val Ser Ser Ala Ser 
110 115 
[0 2 9 0] 
<210> 61 
<211> 119 
<212> PRT 

<213> Artificial Sequence 

<220> 

<223> Aaino acid sequence of version " j" of humanized H chain V region 
<400> 61 

Gin Val Gin Leu Leu Glu Ser Gly Ala Val Leu Ala Arg Pro Gly Thr 

15 10 15 

Ser Val Lys He Ser Cys Lys Ala Ser Gly Phe Asn lie Lys Asp Tyr 

20 25 30 

Tyr Met His Trp Val Lys Gin Arg Pro Gly Gin Gly Leu Glu Trp He 

35 40 45 

Gly Gly Asn Asp Pro Ala Asn Gly His Ser Met Tyr Asp Pro Lys Phe 

50 55 60 

Gin Gly Arg Val Thr Phe Thr Ala Asp Thr Ser Ala Asn Thr Ala Tyr 
65 70 75 80 

Met Glu Leu Arg Ser Leu Arg Ser Ala Asp Thr Ala Val Tyr Tyr Cys 

85 90 95 

Ala Arg Asp Ser Gly Tyr Ala Met Asp Tyr Trp Gly Gin Gly Thr Leu 
100 105 110 
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i^sp 11-282120 

Val Thr Val Ser Ser Ala Ser 
115 

[0 2 9 1] 
<210> 62 
<211> 79 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> FR shuffling primer F2MPS 
<400> 62 

ttctatgcat tgggtgcgcc aggctccagg acagggcctg gagtggatgg gagggaatga 60 

79 

tcctgcgaat ggccattct 

[0 2 9 2] 
<210> 63 
<211> 79 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> FR shuffling primer F2MPA 

<400> 63 

agaatggcca ttcgcaggat cattccctcc catccactcc aggccctgtc ctggagcctg 60 

79 

gcgcacccaa tgcatagaa 
[0 2 9 3] 

<210> 64 
<211> 414 
<212> DNA 

<213> Artificial Sequence 

<220> 

<221> sig-peptide 

114 ffi|iE#2 0 0 0 - 3 0 6 7 1 1 




11-282120 



<222> (1)...(57) 
<220> 

<221> mat-peptide 
<222> (58)... (414) 

<223> Nucleotide sequence coding for version "bl" of humanized H chain V 
region 

<400> 64 

atg aaa tgc age tgg gtc ate ttc ttc ctg atg gca gtg gtt aca ggg 48 
Met Lys Cys Ser Trp Val lie Phe Phe Leu Met Ala Val Val Thr Gly 

-15 -10 -5 

gtt aac tea cag gtg cag ctg ttg gag tct gga get gtg ctg gca agg 96 
Val Asn Ser Gin Val Gin Leu Leu Glu Ser Gly Ala Val Leu Ala Arg 

1 5 10 

ect ggg act tec gtg aag ate tec tgc aag get tec gga ttc aac att 144 
Pro Gly Thr Ser Val Lys He Ser Cys Lys Ala Ser Gly Phe Asn He 

15 20 25 

aaa gae tac tat atg cat tgg gtg cge cag get cea gga cag ggc ctg 192 
Lys Asp Tyr Tyr Met His Trp Val Arg Gin Ala Pro Gly Gin Gly Leu 
30 35 40 45 

gag tgg atg gga ggg aat gat ect gcg aat ggc cat agt atg tat gae 240 
Glu Trp Met Gly Gly Asn Asp Pro Ala Asn Gly His Ser Met Tyr Asp 

50 55 60 

ccg aaa ttc cag ggc cga gtc aca ate act gca gae aca tec aeg aac 288 
Pro Lys Phe Gin Gly Arg Val Thr He Thr Ala Asp Thr Ser Thr Asn 

65 70 75 

aca gee tac atg gag etc teg agt ctg aga tct gag gae aca gee att 336 
Thr Ala Tyr Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala He 
80 85 90 
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1 1 — 282120 



tat tac tgt gca aga gac tcg ggc tat gcc atg gac tac tgg ggc caa 384 
Tyr Tyr Cys Ala Arg Asp Ser Gly Tyr Ala Met Asp Tyr Trp Gly Gin 
95 100 105 

414 

ggc acc ctg gtc acc gtc tec tea get age 
Gly Thr Leu Val Thr Val Ser Ser Ala Ser 
110 115 

[0 2 9 4] 
<210> 65 
<211> 119 
<212> PRT 

<213> Artificial Sequence 

<220> 

<223> Amino acid sequence of version "bl" of humanized H chain V region 
<400> 65 

Gin Val Gin Leu Leu Glu Ser Gly Ala Val Leu Ala Arg Pro Gly Thr 

1 5 10 15 

Ser Val Lys lie Ser Cys Lys Ala Ser Gly Phe Asn lie Lys Asp Tyr 

20 25 30 

Tyr Met His Trp Val Arg Gin Ala Pro Gly Gin Gly Leu Glu Trp Met 

35 40 45 

Gly Gly Asn Asp Pro Ala Asn Gly His Ser Met Tyr Asp Pro Lys Phe 

50 55 60 

Gin Gly Arg Val Thr He Thr Ala Asp Thr Ser Thr Asn Thr Ala Tyr 
65 70 75 80 

Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala lie Tyr Tyr Cys 

85 90 95 

Ala Arg Asp Ser Gly Tyr Ala Met Asp Tyr Trp Gly Gin Gly Thr Leu 
100 105 110 
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Val Thr Val Ser Ser Ala Ser 

115 

[0 2 9 5] 
<210> 66 
<211> 414 
<212> DNA 

<213> Artificial Sequence 
<220> 

<221> sig-peptide 
<222> (1)...(57) 
<220> 

<221> mat-peptide 
<222> (58)... (414) 

<223> Nucleotide sequence coding for version "dl" of humanized H chain V 
region 
<400> 66 

atg aaa tgc age tgg gtc ate ttc ttc ctg atg gca gtg gtt aca ggg 48 
Met Lys Cys Ser Trp Val He Phe Phe Leu Met Ala Val Val Thr Gly 

-15 -10 -5 

gtt aac tea cag gtg cag ctg ttg gag tct gga get gtg ctg gca agg 96 
Val Asn Ser Gin Val Gin Leu Leu Glu Ser Gly Ala Val Leu Ala Arg 

1 5 10 

cct ggg act tec gtg aag ate tee tgc aag get tee gga ttc aac att 144 
Pro Gly Thr Ser Val Lys He Ser Cys Lys Ala Ser Gly Phe Asn He 

15 20 25 

aaa gac tac tat atg eat tgg gtg egc cag get eea gga cag ggc ctg 192 
Lys Asp Tyr Tyr Met His Trp Val Arg Gin Ala Pro Gly Gin Gly Leu 
30 35 40 45 
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gag tgg atg gga ggg aat gat cct gcg aat ggc cat agt atg tat gac 240 
Glu Trp Met Gly Gly Asn Asp Pro Ala Asn Gly His Ser Met Tyr Asp 

50 55 60 

ccg aaa ttc cag ggc aga gtc acg att act gcg gac gaa tec acg age 288 
Pro Lys Phe Gin Gly Arg Val Thr He Thr Ala Asp Glu Ser Thr Ser 

65 70 75 

aca gcc tac atg gag etc tcg agt ctg aga tct gag gac teg gee gta 336 
Thr Ala Tyr Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Ser Ala Val 

80 85 90 

tat ttc tgt gcg aga gac tcg ggc tat gcc atg gac tac tgg ggc caa 384 
Tyr Phe Cys Ala Arg Asp Ser Gly Tyr Ala Met Asp Tyr Trp Gly Gin 

95 100 105 

ggc acc ctg gtc acc gtc tec tea get age 414 
Gly Thr Leu Val Thr Val Ser Ser Ala Ser 
110 115 

[0 2 9 6] 
<210> 67 
<211> 119 
<212> PRT 

<213> Artificial Sequence 

<220> 

<223> Amino acid sequence of version "dl" of humanized H chain V region 
<400> 67 

Gin Val Gin Leu Leu Glu Ser Gly Ala Val Leu Ala Arg Pro Gly Thr 

1 5 10 15 

Ser Val Lys He Ser Cys Lys Ala Ser Gly Phe Asn He Lys Asp Tyr 

20 25 30 

Tyr Met His Trp Val Arg Gin Ala Pro Gly Gin Gly Leu Glu Trp Met 
35 40 45 
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11-282120 



Gly Gly Asn Asp Pro Ala Asn Gly His Ser Met Tyr Asp Pro Lys Phe 

50 55 60 

Gin Gly Arg Val Thr He Thr Ala Asp Glu Ser Thr Ser Thr Ala Tyr 
65 70 75 80 

Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Ser Ala Val Tyr Phe Cys 

85 90 95 

Ala Arg Asp Ser Gly Tyr Ala Met Asp Tyr Trp Gly Gin Gly Thr Leu 

100 105 110 

Val Thr Val Ser Ser Ala Ser 
115 
[0 2 9 7] 
<210> 68 
<211> 79 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> FR shuffling primer F2VHS 
<400> 68 

ttctatgcat tgggtgcgac aggcccctgg acaagggctt gagtggattg gagggaatga 60 
tcctgcgaat ggccatctt 

[0 2 9 8] 
<210> 69 
<211> 79 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> FR shuffling primer F2VHA 
<400> 69 

aagatggcca ttcgcaggat cattccctcc aatccactca agcccttgtc caggggcctg 60 
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7Q 

tcgcacccaa tgcatagaa '° 

[0 2 9 9] 
<210> 70 
<211> 414 
<212> DNA 

<213> Artificial Sequence 
<220> 

<221> sig-peptide 
<222> (1)...(57) 
<220> 

<221> mat-peptide 
<222> (58)... (414) 

<223> Nucleotide sequence coding for version "b3" of humanized H chain V 
region 
<400> 70 

atg aaa tgc age tgg gtc ate ttc ttc ctg atg gca gtg gtt aca ggg 48 
Met Lys Cys Ser Trp Val He Phe Phe Leu Met Ala Val Val Thr Gly 

-15 -10 -5 

gtt aac tea cag gtg cag ctg ttg gag tet gga get gtg etg gca agg 96 
Val Asn Ser Gin Val Gin Leu Leu Glu Ser Gly Ala Val Leu Ala Arg 

1 5 10 

cet ggg act tec gtg aag ate tec tgc aag get tec gga ttc aac att 144 
Pro Gly Thr Ser Val Lys lie Ser Cys Lys Ala Ser Gly Phe Asn lie 

15 20 25 

aaa gac tac tat atg cat tgg gtg cga cag gee ect gga eaa ggg ett 192 
Lys Asp Tyr Tyr Met His Trp Val Arg Gin Ala Pro Gly Gin Gly Leu 
30 35 40 45 
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gag tgg att gga ggg aat gat cct gcg aat ggc cat agt atg tat gac 240 
Glu Trp lie Gly Gly Asn Asp Pro Ala Asn Gly His Ser Met Tyr Asp 

50 55 60 

ccg aaa ttc cag ggc cga gtc aca ate act gca gac aca tec acg aac 288 
Pro Lys Phe Gin Gly Arg Val Thr He Thr Ala Asp Thr Ser Thr Asn 

65 70 75 

aca gcc tac atg gag etc teg agt ctg aga tet gag gac aca gee att 336 
Thr Ala Tyr Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala He 

80 85 90 

tat tac tgt gca aga gac teg ggc tat gcc atg gac tac tgg ggc caa 384 
Tyr Tyr Cys Ala Arg Asp Ser Gly Tyr Ala Met Asp Tyr Trp Gly Gin 

95 100 105 

ggc ace ctg gtc ace gtc tee tea get age 414 
Gly Thr Leu Val Thr Val Ser Ser Ala Ser 
110 115 

[0 3 0 0] 
<210> 71 
<211> 119 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Amino acid sequence of version "bS" of humanized H chain V region 
<400> 71 

Gin Val Gin Leu Leu Glu Ser Gly Ala Val Leu Ala Arg Pro Gly Thr 

15 10 15 

Ser Val Lys He Ser Cys Lys Ala Ser Gly Phe Asn He Lys Asp Tyr 

20 25 30 

Tyr Met His Trp Val Arg Gin Ala Pro Gly Gin Gly Leu Glu Trp He 
35 40 45 
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Gly Gly Asn Asp Pro Ala Asn Gly His Ser Met Tyr Asp Pro Lys Phe 

50 55 60 

Gin Gly Arg Val Thr lie Thr Ala Asp Thr Ser Thr Asn Thr Ala Tyr 
65 70 75 80 

Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala He Tyr Tyr Cys 

85 90 95 

Ala Arg Asp Ser Gly Tyr Ala Met Asp Tyr Trp Gly Gin Gly Thr Leu 

100 105 110 

Val Thr Val Ser Ser Ala Ser 
115 

[0 3 0 1] 
<210> 72 
<211> 414 
<212> DNA 

<213> Artificial Sequence 

<220> 

<221> sig-peptide 
<222> (1)...(57) 
<220> 

<221> mat-peptide 
<222> (58)... (414) 

<223> Nucleotide sequence coding for version "d3" of humanized H chain V 
region 

<400> 72 

atg aaa tgc age tgg gtc ate ttc ttc ctg atg gca gtg gtt aca ggg 48 
Met Lys Cys Ser Trp Val lie Phe Phe Leu Met Ala Val Val Thr Gly 
-15 -10 -5 
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gtt aac tea cag gtg cag ctg ttg gag tct gga get gtg ctg gca agg 96 
Val Asn Ser Gin Val Gin Leu Leu Glu Ser Gly Ala Val Leu Ala Arg 

1 5 10 

ect ggg aet tec gtg aag ate tee tgc aag get tec gga ttc aac att 144 
Pro Gly Thr Ser Val Lys He Ser Cys Lys Ala Ser Gly Phe Asn He 

15 20 25 

aaa gac tac tat atg cat tgg gtg cga cag gee ect gga caa ggg ctt 192 
Lys Asp Tyr Tyr Met His Trp Val Arg Gin Ala Pro Gly Gin Gly Leu 
30 35 40 45 

gag tgg att gga ggg aat gat ect gcg aat ggc cat agt atg tat gac 240 
Glu Trp He Gly Gly Asn Asp Pro Ala Asn Gly His Ser Met Tyr Asp 

50 55 60 

ccg aaa ttc cag ggc aga gtc acg att act gcg gac gaa tec acg age 288 
Pro Lys Phe Gin Gly Arg Val Thr He Thr Ala Asp Glu Ser Thr Ser 

65 70 75 

aca gee tac atg gag etc teg agt ctg aga tct gag gac teg gee gta 336 
Thr Ala Tyr Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Ser Ala Val 

80 85 90 

tat ttc tgt gcg aga gac tcg ggc tat gcc atg gac tac tgg ggc caa 384 
Tyr Phe Cys Ala Arg Asp Ser Gly Tyr Ala Met Asp Tyr Trp Gly Gin 

95 100 105 

ggc acc ctg gtc acc gtc tec tea get age 414 
Gly Thr Leu Val Thr Val Ser Ser Ala Ser 
110 115 

[0 3 0 2] 
<210> 73 
<211> 119 
<212> PRT 

<213> Artificial Sequence 
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S^^L 11-282120 
<220> 

<223> Amino acid sequence of version "d3" of humanized H cliain V region 
<400> 73 

Gin Val Gin Leu Leu Glu Ser Gly Ala Val Leu Ala Arg Pro Gly Thr 

15 10 15 

Ser Val Lys lie Ser Cys Lys Ala Ser Gly Phe Asn He Lys Asp Tyr 

20 25 30 

Tyr Met His Trp Val Arg Gin Ala Pro Gly Gin Gly Leu Glu Trp He 

35 40 45 

Gly Gly Asn Asp Pro Ala Asn Gly His Ser Met Tyr Asp Pro Lys Phe 

50 55 60 

Gin Gly Arg Val Thr He Thr Ala Asp Glu Ser Thr Ser Thr Ala Tyr 
65 70 75 80 

Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Ser Ala Val Tyr Phe Cys 

85 90 95 

Ala Arg Asp Ser Gly Tyr Ala Met Asp Tyr Trp Gly Gin Gly Thr Leu 

100 105 110 

Val Thr Val Ser Ser Ala Ser 
115 

[0 3 0 3] 

<210> 74 
<211> 98 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> FR shuffling vector LvlS 
<400> 74 

gtctagatct ccaccatgag ggcccctgct cagttttttg ggatcttgtt gctctggttt 60 
ccagggatcc gatgtgacat ccagatgacc cagtctcc 98 

124 ffi|iE#2 0 0 0 - 3 0 6 7 1 1 2 



11-282120 

[0 3 0 4] 
<210> 75 
<211> 98 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> FR shuffling vector h5Lv4S 
<400> 75 

ttggcagatg gggtcccatc aaggttcagt ggctccggat ctggtaccga tttcactctc 60 
4^ accatctcga gtctgcaacc tgaagatttt gcaactta 93 
[0 3 0 5] 
<210> 76 
<211> 98 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> FR shuffling vector h5Lv2A 
<400> 76 

^ cttaagaagc ttttaatgtc ctgtgaggcc ttgcacgtga tggtgactct gtctcctaca 60 
gatgcagaca gggaggatgg agactgggtc atctggat 98 

[0 3 0 6] 
<210> 77 
<211> 98 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> FR shuffling vector h5Lv3A 
<400> 77 

gatgggaccc catctgccaa actagttgca taatagatca ggagcttagg ggctttccct 60 



12 5 



ffiliE#2 000-3067112 




4f 5|I 11-282120 

ggtttctgct gataccaact taagaagctt ttaatgtc 98 

[0 3 0 7] 
<210> 78 
<211> 94 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> FR shuffling vector h5Lv5A 

<400> 78 

tgttcgtacg tttgatctcc accttggtcc ctccgccgaa cgtgtacggg ctctcaccat 60 
gctgcagaca gtagtaagtt gcaaaatctt cagg 94 
[0 3 0 8] 

<210> 79 
<211> 20 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Primer hSLvS 
<400> 79 

90 

gtctagatct ccaccatgag 

[0 3 0 9] 
<210> 80 
<211> 19 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer hSLvA 
<400> 80 

tgttcgtacg tttgatctc 

126 m|iE#2 0 0 0 - 3 0 6 7 1 1 




#^ 11-282120 



[0 3 10] 

<210> 81 
<211> 381 
<212> DNA 

<213> Artificial Sequence 

<220> 

<221> sig-peptide 
<222> (1)...(60) 
<220> 

<221> mat-peptide 
<222> (61)... (381) 

<223> Nucleotide sequence coding for version "a" of humanized L chain V 
region 

<400> 81 

atg agg gcc cct get cag ttt ttt ggg ate ttg ttg etc tgg ttt cea 48 

Met Arg Ala Pro Ala Gin Phe Phe Gly He Leu Leu Leu Trp Phe Pro 

-20 -15 -10 -5 

ggg ate cga tgt gac ate cag atg ace cag tct eca tec tee ctg tet 96 

Gly He Arg Cys Asp He Gin Met Thr Gin Ser Pro Ser Ser Leu Ser 

1 5 10 

gea tct gta gga gac aga gtc ace ate acg tgc aag gcc tea cag gac 144 
Ala Ser Val Gly Asp Arg Val Thr He Thr Cys Lys Ala Ser Gin Asp 

15 20 25 

att aaa age tte tta agt tgg tat cag cag aaa cea ggg aaa gcc cct 192 
He Lys Ser Phe Leu Ser Trp Tyr Gin Gin Lys Pro Gly Lys Ala Pro 

30 35 40 

aag etc ctg ate tat tat gea act agt ttg gea gat ggg gtc cea tea 240 
Lys Leu Leu He Tyr Tyr Ala Thr Ser Leu Ala Asp Gly Val Pro Ser 
45 50 55 60 
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agg ttc agt ggc tec gga tct ggt acc gat ttc act etc acc ate teg 288 
Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr lie Ser 

65 70 75 

agt ctg eaa eet gaa gat ttt gea act tae tac tgt ctg eag cat ggt 336 
Ser Leu Gin Pro Glu Asp Phe Ala Thr Tyr Tyr Cys Leu Gin His Gly 

80 85 90 

gag age ecg tac acg ttc ggc gga ggg acc aag gtg gag ate aaa 381 
Glu Ser Pro Tyr Thr Phe Gly Gly Gly Thr Lys Val Glu He Lys 
95 100 105 

[0 3 11] 
<210> 82 
<211> 107 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> A«ino acid sequence of version "a" of humanized L chain V region 

<400> 82 

Asp He Gin Met Thr Gin Ser Pro Ser Ser Leu Ser Ala Ser Val Gly 

1 5 10 15 

Asp Arg Val Thr He Thr Cys Lys Ala Ser Gin Asp He Lys Ser Phe 

20 25 30 

Leu Ser Trp Tyr Gin Gin Lys Pro Gly Lys Ala Pro Lys Leu Leu He 

35 40 45 

Tyr Tyr Ala Thr Ser Leu Ala Asp Gly Val Pro Ser Arg Phe Ser Gly 

50 55 60 

Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr He Ser Ser Leu Gin Pro 
65 70 75 80 

Glu Asp Phe Ala Thr Tyr Tyr Cys Leu Gin His Gly Glu Ser Pro Tyr 
85 90 95 

12 8 mi£^ 2000-30671 1 




#5p 1 1 — 282120 



Thr Phe Gly Gly Gly Thr Lys Val Glu He Lys 
100 105 

[031 2 ] 
<210> 83 
<211> 77 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> FR shuffling primer F3SS 
0 <400> 83 

gtctggtacc gattacactc tcaccatctc gagcctccag cctgaagatt ttgcaactta 60 
ctattgtctg cagaaca 

[0 3 13] 
<210> 84 
<211> 77 
<212> DNA 

<213> Artificial Sequence 
<220> 

^ <223> FR shuffling primer F3SA 
<400> 84 

tgttctgcag acaatagtaa gttgcaaaat cttcaggctg gaggctcgag atggtgagag 60 
tgtaatcggt accagac 

[0 3 14] 

<210> 85 

<211> 77 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> FR shuffling primer F3RS 
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!jf 5(1 1 1 — 282120 
<400> 85 

gtctggtacc gattacactc tcaccatctc gagcctccag cctgaagata ttgcaactta 60 

77 

ctattgtctg cagaaca 

[0 3 15] 
<210> 86 
<211> 77 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> FR shuffling primer F3RA 
<400> 86 

tgttctgcag acaatagtaa gttgcaatat cttcaggctg gaggctcgag atggtgagag 60 

77 

tgtaatcggt accagac 

[0 3 16] 
<210> 87 
<211> 381 
<212> DNA 

<213> Artificial Sequence 
<220> 

<221> sig-peptide 
<222> (1)...(60) 
<220> 

<221> mat-peptide 
<222> (61)... (381) 

<223> Nucleotide sequence coding for version "b" of humanized L chain V 

region 

<400> 87 
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1 1—282120 



atg agg gcc cct get cag ttt ttt ggg ate ttg ttg etc tgg ttt cca 48 

Met Arg Ala Pro Ala Gin Phe Phe Gly He Leu Leu Leu Trp Phe Pro 

-20 -15 -10 _5 

ggg ate cga tgt gac ate eag atg ace eag tct cca tec tec ctg tet 96 

Gly He Arg Cys Asp He Gin Met Thr Gin Ser Pro Ser Ser Leu Ser 

1 5 10 

gca tct gta gga gac aga gtc ace ate acg tge aag gee tea eag gac 144 
Ala Ser Val Gly Asp Arg Val Thr He Thr Cys Lys Ala Ser Gin Asp 

15 20 25 

att aaa age ttc tta agt tgg tat cag eag aaa cca ggg aaa gcc cct 192 
He Lys Ser Phe Leu Ser Trp Tyr Gin Gin Lys Pro Gly Lys Ala Pro 

30 35 40 

aag etc ctg ate tat tat gca act agt ttg gca gat ggg gtc cca tea 240 
Lys Leu Leu He Tyr Tyr Ala Thr Ser Leu Ala Asp Gly Val Pro Ser 
45 50 55 60 

agg ttc agt gge tee gga tet ggt aec gat tac act etc ace ate teg 288 
Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Tyr Thr Leu Thr He Ser 

65 70 75 

age etc cag cct gaa gat ttt gca act tac tat tgt ctg eag cat ggt 336 
Ser Leu Gin Pro Glu Asp Phe Ala Thr Tyr Tyr Cys Leu Gin His Gly 

80 85 90 

gag age ecg tac acg ttc ggc gga ggg aec aag gtg gag ate aaa 381 
Glu Ser Pro Tyr Thr Phe Gly Gly Gly Thr Lys Val Glu He Lys 

95 100 105 

[0 3 17] 
<210> 88 
<211> 107 
<212> PRT 

<213> Artificial Sequence 
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1 1-282120 
<220> 

<223> Amino acid sequence of version "b" of humanized L chain V region 
<400> 88 

Asp lie Gin Met Thr Gin Ser Pro Ser Ser Leu Ser Ala Ser Val Gly 

15 10 15 

Asp Arg Val Thr lie Thr Cys Lys Ala Ser Gin Asp lie Lys Ser Phe 

20 25 30 

Leu Ser Trp Tyr Gin Gin Lys Pro Gly Lys Ala Pro Lys Leu Leu lie 

35 .40 45 

Tyr Tyr Ala Thr Ser Leu Ala Asp Gly Val Pro Ser Arg Phe Ser Gly 

50 55 60 

Ser Gly Ser Gly Thr Asp Tyr Thr Leu Thr He Ser Ser Leu Gin Pro 
65 70 75 80 

Glu Asp Phe Ala Thr Tyr Tyr Cys Leu Gin His Gly Glu Ser Pro Tyr 

85 90 95 

Thr Phe Gly Gly Gly Thr Lys Val Glu He Lys 
100 105 

[0 3 18] 
<210> 89 

<211> 381 
<212> DNA 

<213> Artificial Sequence 
<220> 

<221> sig-peptide 
<222> (1)...(60) 
<220> 

<221> mat-pep tide 
<222> (61)... (381) 

<223> Nucleotide sequence coding for version "c" of humanized L chain V 
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region 
<400> 89 

atg agg gcc cct get cag ttt ttt ggg ate ttg ttg etc tgg ttt cca 48 

Met Arg Ala Pro Ala Gin Phe Phe Gly He Leu Leu Leu Trp Phe Pro 

-20 -15 -10 -5 

ggg ate cga tgt gae ate eag atg ace eag tct cca tee tec etg tet 96 

Gly He Arg Cys Asp He Gin Met Thr Gin Ser Pro Ser Ser Leu Ser 

1 5 10 

gca tct gta gga gae aga gtc acc ate aeg tgc aag gcc tea cag gae 144 
Ala Ser Val Gly Asp Arg Val Thr He Thr Cys Lys Ala Ser Gin Asp 

15 20 25 

att aaa age tte tta agt tgg tat cag eag aaa cca ggg aaa gcc cct 192 
He Lys Ser Phe Leu Ser Trp Tyr Gin Gin Lys Pro Gly Lys Ala Pro 

30 35 40 

aag etc etg ate tat tat gca act agt ttg gca gat ggg gtc cca tea 240 
Lys Leu Leu He Tyr Tyr Ala Thr Ser Leu Ala Asp Gly Val Pro Ser 
45 50 55 60 

agg tte agt ggc tec gga tet ggt ace gat tac act etc acc ate teg 288 
Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Tyr Thr Leu Thr He Ser 

65 70 75 

age etc eag cct gaa gat att gca act tac tat tgt etg cag cat ggt 336 
Ser Leu Gin Pro Glu Asp He Ala Thr Tyr Tyr Cys Leu Gin His Gly 

80 85 90 

gag age ecg tac aeg tte ggc gga ggg acc aag gtg gag ate aaa 381 
Glu Ser Pro Tyr Thr Phe Gly Gly Gly Thr Lys Val Glu He Lys 

95 100 105 

[0 3 19] 

<210> 90 

<211> 107 
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11-282120 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Amino acid sequence of version "c" of humanized L chain V region 

<400> 90 

Asp lie Gin Met Thr Gin Ser Pro Ser Ser Leu Ser Ala Ser Val Gly 

15 10 15 

Asp Arg Val Thr He Thr Cys Lys Ala Ser Gin Asp He Lys Ser Phe 

20 25 30 

Leu Ser Trp Tyr Gin Gin Lys Pro Gly Lys Ala Pro Lys Leu Leu He 

35 40 45 

Tyr Tyr Ala Thr Ser Leu Ala Asp Gly Val Pro Ser Arg Phe Ser Gly 

50 55 60 

Ser Gly Ser Gly Thr Asp Tyr Thr Leu Thr He Ser Ser Leu Gin Pro 
65 70 75 80 

Glu Asp He Ala Thr Tyr Tyr Cys Leu Gin His Gly Glu Ser Pro Tyr 

85 90 95 

Thr Phe Gly Gly Gly Thr Lys Val Glu He Lys 
100 105 

[0 3 2 0] 

<210> 91 
<211> 72 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> FR shuffling primer F2SS 
<400> 91 

gtctcttaag ttggttccag cagaaaccag ggaaatctcc taagaccctg atctactatg 60 

79 

caactagtaa ca 

13 4 ffill# 2000-306711 
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[0 3 2 1] 
<210> 92 
<211> 72 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> FR shuffling primer F2SA 
<400> 92 

tgttactagt tgcatagtag atcagggtct taggagattt ccctggtttc tgctggaacc 60 
aacttaagag ac ^2 
[0 3 2 2] 

<210> 93 
<211> 72 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> FR shuffling primer F2XS 
<400> 93 

gtctcttaag ttggtatcag cagaaaccag agaaagcccc taagtccctg atctattatg 60 
caactagtaa ca 

72 

[0 3 2 3] 
<210> 94 
<211> 72 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> FR shuffling primer F2XA 

<400> 94 

tgttactagt tgcataatag atcagggact taggggcttt ctctggtttc tgctgatacc 60 
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72 

aacttaagag ac 

[0 3 2 4] 
<210> 95 

<211> 381 
<212> DNA 

<213> Artificial Sequence 
<220> 

<221> sig-peptide 
<222> (1)...(60) 
<220> 

<221> aat-peptide 
<222> (61)... (381) 

<223> Nucleotide sequence coding for version "bl" of humanized L chain V 
region 
<400> 95 

atg agg gcc cct get cag ttt ttt ggg ate ttg ttg etc tgg ttt cea 48 
Met Arg Ala Pro Ala Gin Phe Phe Gly He Leu Leu Leu Trp Phe Pro 

-20 -15 -10 ~^ 

ggg ate ega tgt gac ate cag atg ace cag tct cea tec tec ctg tet 96 

Gly He Arg Cys Asp He Gin Met Thr Gin Ser Pro Ser Ser Leu Ser 

1 5 10 

gea tct gta gga gac aga gtc ace ate aeg tgc aag gcc tea cag gac 144 
Ala Ser Val Gly Asp Arg Val Thr He Thr Cys Lys Ala Ser Gin Asp 

15 20 25 

att aaa age ttc tta agt tgg ttc cag cag aaa cea ggg aaa tct cct 192 
He Lys Ser Phe Leu Ser Trp Phe Gin Gin Lys Pro Gly Lys Ser Pro 
30 35 40 
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aag acc ctg ate tac tat gca act agt ttg gca gat ggg gtc cca tea 240 
Lys Thr Leu He Tyr Tyr Ala Thr Ser Leu Ala Asp Gly Val Pro Ser 

45 50 55 60 

agg ttc agt gge tee gga tet ggt aee gat tac act etc ace ate tcg 288 
Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Tyr Thr Leu Thr He Ser 

65 70 75 

age etc cag ect gaa gat ttt gca act tac tat tgt ctg cag cat ggt 336 
Ser Leu Gin Pro Glu Asp Phe Ala Thr Tyr Tyr Cys Leu Gin His Gly 

80 85 90 

gag age ccg tac acg ttc ggc gga ggg acc aag gtg gag ate aaa 381 
Glu Ser Pro Tyr Thr Phe Gly Gly Gly Thr Lys Val Glu He Lys 
95 100 105 

[0 3 2 5] 
<210> 96 
<211> 107 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Amino acid sequence of version "bl" of humanized L chain V region 
<400> 96 

Asp He Gin Met Thr Gin Ser Pro Ser Ser Leu Ser Ala Ser Val Gly 

15 10 15 

Asp Arg Val Thr He Thr Cys Lys Ala Ser Gin Asp He Lys Ser Phe 

20 25 30 

Leu Ser Trp Phe Gin Gin Lys Pro Gly Lys Ser Pro Lys Thr Leu He 

35 40 45 

Tyr Tyr Ala Thr Ser Leu Ala Asp Gly Val Pro Ser Arg Phe Ser Gly 
50 55 60 
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Ser Gly Ser Gly Thr Asp Tyr Thr Leu Thr He Ser Ser Leu Gin Pro 
65 70 75 80 

Glu Asp Phe Ala Thr Tyr Tyr Cys Leu Gin His Gly Glu Ser Pro Tyr 

85 90 95 

Thr Phe Gly Gly Gly Thr Lys Val Glu lie Lys 
100 105 

[0 3 2 6] 
<210> 97 
<211> 381 
<212> DNA 

<213> Artificial Sequence 

<220> 

<221> sig-peptide 
<222> (1)...(60) 
<220> 

<221> mat-peptide 
<222> (61)... (381) 

<223> Nucleotide sequence coding for version "h2" of humanized L chain V 
region 
<400> 97 

atg agg gcc cct get cag ttt ttt ggg ate ttg ttg etc tgg ttt cea 48 
Met Arg Ala Pro Ala Gin Phe Phe Gly He Leu Leu Leu Trp Phe Pro 
-20 -15 -10 

ggg ate ega tgt gac ate cag atg ace cag tet cca tec tec ctg tct 96 
Gly He Arg Cys Asp He Gin Met Thr Gin Ser Pro Ser Ser Leu Ser 

1 5 10 

gca tct gta gga gac aga gtc ace ate acg tge aag gce tea cag gac 144 
Ala Ser Val Gly Asp Arg Val Thr lie Thr Cys Lys Ala Ser Gin Asp 
15 20 25 

138 ffi|E#2 0 0 0 - 3 0 6 7 1 1 
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att aaa age ttc tta agt tgg tat cag cag aaa cca gag aaa gcc cct 192 
He Lys Ser Phe Leu Ser Trp Tyr Gin Gin Lys Pro Glu Lys Ala Pro 

30 35 40 

aag tec ctg ate tat tat gea aet agt ttg gea gat ggg gte eea tea 240 
Lys Ser Leu He Tyr Tyr Ala Thr Ser Leu Ala Asp Gly Val Pro Ser 
45 50 55 60 

agg ttc agt ggc tec gga tet ggt ace gat tac aet etc aee ate teg 288 
Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Tyr Thr Leu Thr He Ser 

65 70 75 

age etc cag cct gaa gat ttt gea aet tac tat tgt ctg cag cat ggt 336 
Ser Leu Gin Pro Glu Asp Phe Ala Thr Tyr Tyr Cys Leu Gin His Gly 

80 85 90 

gag age ecg tac aeg ttc ggc gga ggg aec aag gtg gag ate aaa 381 
Glu Ser Pro Tyr Thr Phe Gly Gly Gly Thr Lys Val Glu He Lys 
95 100 105 

[0 3 2 7] 
<210> 98 
<211> 107 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Amino acid sequence of version "b2" of humanized L chain V region 

<400> 98 

Asp He Gin Met Thr Gin Ser Pro Ser Ser Leu Ser Ala Ser Val Gly 

15 10 15 

Asp Arg Val Thr He Thr Cys Lys Ala Ser Gin Asp He Lys Ser Phe 

20 25 30 

Leu Ser Trp Tyr Gin Gin Lys Pro Glu Lys Ala Pro Lys Ser Leu He 
35 40 45 
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Tyr Tyr Ala Thr Ser Leu Ala Asp Gly Val Pro Ser Arg Phe Ser Gly 

50 55 60 

Ser Gly Ser Gly Thr Asp Tyr Thr Leu Thr lie Ser Ser Leu Gin Pro 
65 70 75 80 

Glu Asp Phe Ala Thr Tyr Tyr Cys Leu Gin His Gly Glu Ser Pro Tyr 

85 90 95 

Thr Phe Gly Gly Gly Thr Lys Val Glu lie Lys 
100 105 

[0 3 2 8] 
<210> 99 
<211> 117 
<212> PRT 
<213> Mouse 
<220> 

<223> Anino acid sequence of H chain V region of anti TF aouse monoclona 
1 antibody ATR-5 
<400> 99 

Glu Val Gin Leu Gin Gin Ser Gly Thr Asn Leu Val Arg Pro Gly Ala 

5 10 15 

Leu Val Lys Leu Ser Cys Lys Gly Ser Gly Phe Asn He Lys Asp Tyr 

20 25 30 

Tyr Met His Trp Val Lys Gin Arg Pro Glu Gin Gly Leu Glu Trp He 

35 40 45 

Gly Gly Asn Asp Pro Ala Asn Gly His Ser Met Tyr Asp Pro Lys Phe 

50 55 60 

Gin Gly Lys Ala Ser He Thr Ala Asp Thr Ser Ser Asn Thr Ala Tyr 
65 70 75 80 

Leu Gin Leu Ser Ser Leu Thr Ser Glu Asp Thr Ala Val Tyr Phe Cys 
85 90 95 
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Ala Arg Asp Ser Gly Tyr Ala Met Asp Tyr Trp Gly Gin Gly Thr Ser 

100 105 110 

Val Thr Val Ser Ser 
115 

[0 3 2 9] 
<210> 100 
<211> 107 
<212> PRT 
<213> Mouse 
<220> 

<223> Amino acid sequence of L chain V region of anti TF mouse monoclona 
1 antibody ATR-5 
<400> 100 

Asp He Lys Met Thr Gin Ser Pro Ser Ser Met Tyr Ala Ser Leu Gly 

5 10 15 

Glu Arg Val Thr He Thr Cys Lys Ala Ser Gin Asp He Lys Ser Phe 

20 25 30 

Leu Ser Trp Tyr Gin Gin Lys Pro Trp Lys Ser Pro Lys Thr Leu He 

35 40 45 

Tyr Tyr Ala Thr Ser Leu Ala Asp Gly Val Pro Ser Arg Phe Ser Gly 

50 55 60 

Ser Gly Ser Gly Gin Asp Tyr Ser Leu Thr He Asn Asn Leu Glu Ser 
65 70 75 80 

Asp Asp Thr Ala Thr Tyr Tyr Cys Leu Gin His Gly Glu Ser Pro Tyr 

85 90 95 

Thr Phe Gly Gly Gly Thr Lys Leu Glu He Lys 
100 105 

[0 3 3 0] 
<210> 101 
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<211> 780 
<212> DNA 
<213> Homosapiens 
<220> 

<223> DNA coding for soluble human TF 
<400> 101 

atg gag acc cct gcc tgg ccc egg gtc ccg cgc ccc gag acc gcc gtc 
Met Glu Thr Pro Ala Trp Pro Arg Val Pro Arg Pro Glu Thr Ala Val 

-30 -25 -20 

get egg aeg etc ctg etc ggc tgg gtc ttc gcc cag gtg gcc ggc get 
Ala Arg Thr Leu Leu Leu Gly Trp Val Phe Ala Gin Val Ala Gly Ala 
-15 -10 -5 -1 

tea ggc act aca aat act gtg gca gca tat aat tta act tgg aaa tea 
Ser Gly Thr Thr Asn Thr Val Ala Ala Tyr Asn Leu Thr Trp Lys Ser 

15 10 15 

act aat tte aag aca att ttg gag tgg gaa ccc aaa cce gtc aat caa 
Thr Asn Phe Lys Thr lie Leu Glu Trp Glu Pro Lys Pro Val Asn Gin 

20 25 30 

gtc tac act gtt caa ata age act aag tea gga gat tgg aaa age aaa 
Val Tyr Thr Val Gin He Ser Thr Lys Ser Gly Asp Trp Lys Ser Lys 

35 40 45 

tgc ttt tac aca aca gae aca gag tgt gac etc acc gac gag att gtg 
Cys Phe Tyr Thr Thr Asp Thr Glu Cys Asp Leu Thr Asp Glu He Val 

50 55 60 

aag gat gtg aag cag aeg tac ttg gca egg gtc tte tec tac ceg gca 
Lys Asp Val Lys Gin Thr Tyr Leu Ala Arg Val Phe Ser Tyr Pro Ala 
65 70 75 80 



48 



96 



144 



192 



240 



288 



366 
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ggg aat gtg gag age acc ggt tct get ggg gag cet ctg tat gag aac 384 
Gly Asn Val Glu Ser Thr Gly Ser Ala Gly Glu Pro Leu Tyr Glu Asn 

85 90 95 

tee cca gag tte aca cet tae ctg gag aca aac etc gga cag cea aca 432 
Ser Pro Glu Phe Thr Pro Tyr Leu Glu Thr Asn Leu Gly Gin Pro Thr 

100 105 110 

att cag agt ttt gaa cag gtg gga aca aaa gtg aat gtg ace gta gaa 480 
He Gin Ser Phe Glu Gin Val Gly Thr Lys Val Asn Val Thr Val Glu 

115 120 125 

gat gaa egg act tta gte aga agg aac aac act tte eta age etc egg 528 
Asp Glu Arg Thr Leu Val Arg Arg Asn Asn Thr Phe Leu Ser Leu Arg 

130 135 140 

gat gtt ttt gge aag gae tta att tat aca ett tat tat tgg aaa tct 576 
Asp Val Phe Gly Lys Asp Leu He Tyr Thr Leu Tyr Tyr Trp Lys Ser 
145 150 155 160 

tea agt tea gga aag aaa aca gee aaa aca aac act aat gag ttt ttg 624 
Ser Ser Ser Gly Lys Lys Thr Ala Lys Thr Asn Thr Asn Glu Phe Leu 

165 170 175 

att gat gtg gat aaa gga gaa aac tac tgt tte agt gtt caa gca gtg 672 
He Asp Val Asp Lys Gly Glu Asn Tyr Cys Phe Ser Val Gin Ala Val 

180 185 190 

att cec tec cga aca gtt aac egg aag agt aca gac age ccg gta gag 720 
He Pro Ser Arg Thr Val Asn Arg Lys Ser Thr Asp Ser Pro Val Glu 

195 200 205 

tgt atg gge cag gag aaa ggg gaa tte aga gaa gae tac aaa gae gat 768 
Cys Met Gly Gin Glu Lys Gly Glu Phe Arg Glu Asp Tyr Lys Asp Asp 
210 215 220 
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780 

gac gat aaa taa 
Asp Asp Lys 

225 

[0 3 3 1] 
<210> 102 
<211> 259 
<212> PRT 
<220> 

<223> Amino acid sequence of soluble human TF 
<400> 102 

Met Glu Thr Pro Ala Trp Pro Arg Val Pro Arg Pro Glu Thr Ala Val 

-30 -25 -20 

Ala Arg Thr Leu Leu Leu Gly Trp Val Phe Ala Gin Val Ala Gly Ala 
-15 -10 -5 "1 

Ser Gly Thr Thr Asn Thr Val Ala Ala Tyr Asn Leu Thr Trp Lys Ser 

1 5 10 15 

Thr Asn Phe Lys Thr He Leu Glu Trp Glu Pro Lys Pro Val Asn Gin 

20 25 30 

Val Tyr Thr Val Gin lie Ser Thr Lys Ser Gly Asp Trp Lys Ser Lys 

35 40 45 

Cys Phe Tyr Thr Thr Asp Thr Glu Cys Asp Leu Thr Asp Glu lie Val 

50 55 60 

Lys Asp Val Lys Gin Thr Tyr Leu Ala Arg Val Phe Ser Tyr Pro Ala 
65 70 75 80 

Gly Asn Val Glu Ser Thr Gly Ser Ala Gly Glu Pro Leu Tyr Glu Asn 

85 90 95 

Ser Pro Glu Phe Thr Pro Tyr Leu Glu Thr Asn Leu Gly Gin Pro Thr 
100 105 110 
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He Gin Ser Phe Glu Gin Val Gly Thr Lys Val Asn Val Thr Val Glu 

115 120 125 

Asp Glu Arg Thr Leu Val Arg Arg Asn Asn Thr Phe Leu Ser Leu Arg 

130 135 140 

Asp Val Phe Gly Lys Asp Leu He Tyr Thr Leu Tyr Tyr Trp Lys Ser 
145 150 155 160 

Ser Ser Ser Gly Lys Lys Thr Ala Lys Thr Asn Thr Asn Glu Phe Leu 

165 170 175 

He Asp Val Asp Lys Gly Glu Asn Tyr Cys Phe Ser Val Gin Ala Val 

180 185 190 

He Pro Ser Arg Thr Val Asn Arg Lys Ser Thr Asp Ser Pro Val Glu 

195 200 205 

Cys Met Gly Gin Glu Lys Gly Glu Phe Arg Glu Asp Tyr Lys Asp Asp 

210 215 220 

Asp Asp Lys 
225 

[0 3 3 2] 
<210> 103 
<211> 780 
<212> DNA 
<213> Homosapiens 
<220> 

<223> DNA coding for human TF 
<400> 103 

atg gag acc cct gcc tgg ccc egg gtc ccg cgc ccc gag acc gcc gtc 48 
MET Glu Thr Pro Ala Trp Pro Arg Val Pro Arg Pro Glu Thr Ala Val 
-30 -25 -20 
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get egg acg etc etg etc ggc tgg gtc ttc gcc cag gtg gcc gge get 
Ala Arg Thr Leu Leu Leu Gly Trp Val Phe Ala Gin Val Ala Gly Ala 

-15 -10 -5 

tea ggc act aca aat act gtg gca gca tat aat tta act tgg aaa tea 
Ser Gly Thr Thr Asn Thr Val Ala Ala Tyr Asn Leu Thr Trp Lys Ser 

15 10 15 

act aat ttc aag aca att ttg gag tgg gaa cec aaa ccc gtc aat caa 
Thr Asn Phe Lys Thr lie Leu Glu Trp Glu Pro Lys Pro Val Asn Gin 

20 25 30 

gtc tac act gtt caa ata age act aag tea gga gat tgg aaa age aaa 
Val Tyr Thr Val Gin lie Ser Thr Lys Ser Gly Asp Trp Lys Ser Lys 

35 40 45 

tgc ttt tac aca aca gae aca gag tgt gac etc ace gae gag att gtg 
Cys Phe Tyr Thr Thr Asp Thr Glu Cys Asp Leu Thr Asp Glu lie Val 

50 55 60 

aag gat gtg aag cag acg tac ttg gca egg gtc ttc tec tac ecg gca 
Lys Asp Val Lys Gin Thr Tyr Leu Ala Arg Val Phe Ser Tyr Pro Ala 
65 70 75 80 

ggg aat gtg gag age ace ggt tet get ggg gag cet ctg tat gag aac 
Gly Asn Val Glu Ser Thr Gly Ser Ala Gly Glu Pro Leu Tyr Glu Asn 

85 90 ^5 

tec eca gag ttc aca cet tac ctg gag aca aac etc gga cag cea aca 
Ser Pro Glu Phe Thr Pro Tyr Leu Glu Thr Asn Leu Gly Gin Pro Thr 

100 105 110 

att cag agt ttt gaa cag gtg gga aca aaa gtg aat gtg ace gta gaa 
He Gin Ser Phe Glu Gin Val Gly Thr Lys Val Asn Val Thr Val Glu 
115 120 125 



96 



144 



192 



240 



288 



336 



384 



432 



480 
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gat gaa egg act tta gtc aga agg aac aac act ttc eta age etc egg 528 
Asp Glu Arg Thr Leu Val Arg Arg Asn Asn Thr Phe Leu Ser Leu Arg 

130 135 140 

gat gtt ttt ggc aag gae tta att tat aca ett tat tat tgg aaa tct 576 
Asp Val Phe Gly Lys Asp Leu He Tyr Thr Leu Tyr Tyr Trp Lys Ser 
145 150 155 160 

tea agt tea gga aag aaa aca gee aaa aca aac act aat gag ttt ttg 624 
Ser Ser Ser Gly Lys Lys Thr Ala Lys Thr Asn Thr Asn Glu Phe Leu 

165 170 175 

att gat gtg gat aaa gga gaa aac tac tgt ttc agt gtt caa gca gtg 672 
lie Asp Val Asp Lys Gly Glu Asn Tyr Cys Phe Ser Val Gin Ala Val 

180 185 190 

att ccc tec cga aca gtt aac cgg aag agt aca gac age ccg gta gag 720 
lie Pro Ser Arg Thr Val Asn Arg Lys Ser Thr Asp Ser Pro Val Glu 

195 200 205 

tgt atg ggc cag gag aaa ggg gaa ttc aga gaa ata ttc tac ate att 768 
Cys MET Gly Gin Glu Lys Gly Glu Phe Arg Glu lie Phe Tyr He He 

210 215 220 

gga get gtg gta ttt gtg gtc ate ate ett gtc ate ate ctg get ata 816 
Gly Ala Val Val Phe Val Val He He Leu Val He He Leu Ala He 
225 230 235 240 

tct eta cac aag tgt aga aag gca gga gtg ggg cag age tgg aag gag 864 
Ser Leu His Lys Cys Arg Lys Ala Gly Val Gly Gin Ser Trp Lys Glu 

245 250 255 

aac tec cca ctg aat gtt tea taa 388 
Asn Ser Pro Leu Asn Val Ser *** 
260 

[0 3 3 3] 
<210> 104 
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<211> 259 
<212> PRT 
<220> 

<223> Amino acid sequence of soluble human TF 
<400> 104 

MET Glu Thr Pro Ala Trp Pro Arg Val Pro Arg Pro Glu Thr Ala Val 

-30 -25 -20 

Ala Arg Thr Leu Leu Leu Gly Trp Val Phe Ala Gin Val Ala Gly Ala 

-15 -10 -5 

Ser Gly Thr Thr Asn Thr Val Ala Ala Tyr Asn Leu Thr Trp Lys Ser 

1 5 . 10 15 

Thr Asn Phe Lys Thr He Leu Glu Trp Glu Pro Lys Pro Val Asn Gin 

20 25 30 

val Tyr Thr Val Gin lie Ser Thr Lys Ser Gly Asp Trp Lys Ser Lys 

35 40 45 

Cys Phe Tyr Thr Thr Asp Thr Glu Cys Asp Leu Thr Asp Glu lie Val 

50 55 60 

Lys Asp val Lys Gin Thr Tyr Leu Ala Arg Val Phe Ser Tyr Pro Ala 
65 70 75 80 

Gly Asn Val Glu Ser Thr Gly Ser Ala Gly Glu Pro Leu Tyr Glu Asn 

85 90 95 

Ser pro Glu Phe Thr Pro Tyr Leu Glu Thr Asn Leu Gly Gin Pro Thr 

100 105 110 

He Gin ser Phe Glu Gin Val Gly Thr Lys Val Asn Val Thr Val Glu 

115 120 125 

Asp Glu Arg Thr Leu Val Arg Arg Asn Asn Thr Phe Leu Ser Leu Arg 

130 135 140 

Asp val Phe Gly Lys Asp Leu He Tyr Thr Leu Tyr Tyr Trp Lys Ser 
145 150 155 160 
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Ser Ser Ser Gly Lys Lys Thr Ala Lys Thr Asn Thr Asn Glu Phe Leu 

165 170 175 

He Asp Val Asp Lys Gly Glu Asn Tyr Cys Phe Ser Val Gin Ala Val 

180 185 190 

He Pro Ser Arg Thr Val Asn Arg Lys Ser Thr Asp Ser Pro Val Glu 

195 200 205 

Cys MET Gly Gin Glu Lys Gly Glu Phe Arg Glu He Phe Tyr He He 

210 215 220 

Gly Ala Val Val Phe Val Val He He Leu Val He He Leu Ala He 
225 230 235 240 

Ser Leu His Lys Cys Arg Lys Ala Gly Val Gly Gin Ser Trp Lys Glu 

245 250 255 

Asn Ser Pro Leu Asn Val Ser 
260 
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